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C H A P T E R  O N E  
INTRODUCTION 
1.1 Introduction 
Most major stock market indexes across the globe are based on the market 
capitalization or price weighted index method, which has been derived from modern 
portfolio theory introduced by Harry Markowitz (1952). However, over the last 
decade, we have seen the rise of alternate indexation methods and they have been 
introduced as researchers have shown that the market capitalization and price 
weighted indexes are actually non-optimal (Arnott, Hsu and Moore 2005). As a result, 
alternate indexation methods were introduced. This thesis analyses these models 
that aim to either increase alpha (as in the case of the Fundamental indexation 
method) or intend to reduce portfolio risk through diversification (provided by Risk 
based index methods).  
An efficient portfolio will provide higher return for a specified level of risk as per the 
mean-variance hypothesis (Markowitz 1952). Alternate indexation methods attempt 
to build on portfolio theory by using fundamental factors or by improving risk 
diversification to improve returns or reduce risk. This would mean that investors 
would have to take higher risk to obtain higher returns. However, why would efficient 
users of capital require an investor to take on higher risk? Wouldn’t efficient users of 
capital, be able to use capital in a way that it will provide higher returns for the same 
or lower levels of risk?  
In order to improve on existing index methods, this thesis introduces a new method 
called the Risk-Weighted index method that attempts to increase alpha and reduce 
the risk of the portfolio. The main concept underlying the Risk-Weighted index 
method is that companies that consistently provide a positive risk weighted alpha 
have some type of competitive advantage (this could occur due to many factors, for 
example, it may consist of superior management capability, strong brand, better risk 
management or an innovative culture and companies like IBM, Google and Travelers 
insurance are examples). This advantage allows these companies to deliver returns 
higher than the level of systemic risk associated to them. You will see that these 
companies have consistently outperformed other companies in their industry and 
their peers on major indexes. This new method does not attempt to identify 
fundamental factors or to specifically diversify risk. It indents to believe that 
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companies that allocate capital more efficiently and that have some form of 
competitive advantage are more likely to deliver consistently higher alpha.  
1.2 Research questions and their significance 
The research problem that this thesis intends to investigate alternate indexation 
methods, specifically fundamental indexation and risk based index methods. It then 
attempts to develop a model that improves on both these methods by developing a 
passive indexation technique that will allow investors to obtain higher alpha with 
lower volatility.  
This research problem raises the following research questions that will be answered 
by this thesis: 
1. Can we develop an alternate index method that will provide a higher return and 
lower volatility? 
2. Can this alternate index method be applied to develop a more efficient index for 
technology and emerging markets stocks that have higher volatility than 
developed market stocks? 
3. Can performance attribution methods like Treynor’s square/measure and 
Appraisal ratio be used to develop efficient indexes and how do they perform 
against the market capitalization and risk weighted alpha indexes? 
1.3 An original contribution to knowledge 
This thesis makes the following original contributions to knowledge that would help 
extend the theory in the area of equity indexation methods: 
1. Develops an alternate indexation methods called Risk-Weighted Alpha that is 
expected to provide for a higher return and lower volatility. 
2. Applies this method to Technology and Emerging Markets indexes to show 
how such a method can improve returns while reducing volatility. 
3. Uses Performance Attribution methods (Treynor’s square/measure and 
Appraisal Ratio) to develop an alternate indexation method. 
11 
 
1.4 Outline of the thesis 
Alternate indexation methods have been introduced over the past decade challenging 
the market capitalization and price weighted indexes that have been held as the most 
efficient index methods. The intent of this thesis is to introduce a more efficient 
alternate index method and in order to do that this thesis is structured in the 
following manner: 
Chapter 1 – this chapter provides an introduction to this thesis and provides the 
motivation, research question and structure of this thesis; 
Chapter 2 – provides a literature review and methodology of portfolio theory, capital 
asset pricing model, three factor and four factor models and alternate indexation 
methods; 
Chapter 3 – develops the Risk-Weighted Alpha (RWA) indexation method and applies 
it to the Dow Jones Industrial Average index to show that the RWA index provides a 
higher return with a lower level of index volatility than the existing DJIA index; 
Chapter 4 – extends the Risk-Weighted Alpha index to identify the most efficient 
Chinese companies listed on the HengSeng index; 
Chapter 5 – extends the Risk-Weighted Alpha index method to apply it to the 
NASDAQ index and shows that this RWA index outperforms the existing NASDAQ 
index; 
Chapter 6 – extends the Risk-Weighted Alpha index to apply it to an Emerging 
Markets index (in this case the Indian BSE Sensex index) to prove that the RWA 
index provides for higher return and lower volatility – especially noticing that 
emerging markets are known for higher returns but also higher volatility; 
Chapter 7 – extends the Risk-Weighted Alpha index to apply it to a developed market 
index (in this case the Australian ASX50 index). Additionally, it develops index 
methods using two portfolio performance attribution methods (Treynor’s 
square/measure and Appraisal ratio) to see if these methods outperform the RWA 
and market capitalization index methods. However, the RWA index outperformed all 
these methods. 
Chapter 8 – provides a summary of the thesis, limitations and new avenues for 
extending this research. 
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1.5 Conclusion 
The intent of this chapter was to provide an outline of the structure of this thesis and 
a brief literature review of existing theory related to indexation methods to set the 
scene for this thesis. In the next chapter, this thesis will provide a literature review 
that will provide a basis for the remaining chapters in this thesis that will develop the 
new indexation method called the risk weighted alpha. 
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C H A P T E R  T W O  
LITERATURE REVIEW & METHODOLOGY 
2.1 Introduction 
The research problem in this thesis relates to equity indexation, however the main 
idea behind this risk weighted alpha indexation method that is developed in this 
thesis is that companies with a competitive advantage and better capital allocation 
will provide superior long-term alpha. You will notice through the literature review 
and in the following chapters that unlike fundamental indexation and risk based 
indexation techniques, the risk weighted alpha indexation method does not look at 
specific fundamental or risk factors to identify stocks that will be part of the index. 
Often companies with good quality management, a well thought out strategy, 
excellent strategy execution or innovative products are those that are likely to have 
positive returns. Hurwitz, Lines et al (2002) identify this relationship between 
management quality and a company’s stock returns. As a result, the risk weighted 
alpha method looks for companies with positive and increasing alphas over a long 
duration of time. As a result, this literature review chapter will start by discussing 
the concepts of portfolio theory introduced by Markowitz (1952). 
2.2 Background of Market Capitalisation weighted indexes 
The mean-variance hypothesis introduced by Markowitz (1952; 1959) introduced the 
concept of efficient portfolios. An efficient frontier is a set of efficient portfolios as 
defined by the mean-variance hypothesis. In effect, these are a set of portfolios that 
have a higher return per unit of risk compared to other portfolio for that level of risk. 
Based on this concept investors would choose portfolios located on the efficient 
frontier as they provided the most optimal risk-return trade-off. As a result, the 
market capitalization indexes and price weighted indexes were developed based on 
this theory, simply as these indexes have been seen to be the most efficient (Haugen 
and Baker 1991).  
Treynor and Black (1973) have shown how security analysis can improve portfolio 
selection, which means that portfolios can be constructed in other ways than simply 
using the market capitalization and price weighted index methods. As, Sharpe (1963; 
1964) developed the concept of capital asset pricing based on the work of Markowitz 
(1952). There has been an enormous amount of research on asset pricing and 
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portfolio theory since these papers were published. As a result, both these works are 
seminal contributions in the field of finance. Bollerslev et al. (1988) extended the 
capital asset pricing theory to provide the capital asset pricing with time varying 
covariance and Merton (1973) provided the continuous time version of the capital 
asset pricing model called the intertemporal capital asset pricing model (ICAPM). 
Fama (1996) developed the multifactor portfolio efficiency and multifactor asset 
pricing concept that relates to the ICAPM, which is similar to the mean-variance 
efficiency concept in the capital asset pricing model. Carhart (1997) extended the 
Fama-French three factor model by adding the momentum factor and thus 
developing the four factor model. The Fama-French (1996) and Carhart (1997) 
models, identify behavioural factors that are not incorporated in the CAPM. Fama and 
French (2005, p.50) state that “The three-factor model captures variations in asset 
returns that the CAPM misses. Behavioralists argue that violations of the CAPM reflect 
irrational pricing that the three-factor model catches with the B/M factor.” They help 
improve the pricing efficiency of a stock that may result from behavioural biases. 
2.3 Market Capitalisation and Price Indexes – Efficient Markets Hypothesis 
and Behavioural Finance 
Market capitalization and price weighted indexes tend to include the stocks that have 
the highest market capitalization or the highest stock price. Examples of such indexes 
are the S&P500 (market capitalization index) and Dow Jones Industrial Average 
(price weighted index). These indexes are seen to be efficient due to the efficient 
risk-return tradeoff that stocks in these indexes provide. Stocks with the highest 
market capitalization or price have: high trading volume, have efficient pricing; and 
minimal opportunities to arbitrage, as these stocks are seen to be efficiently priced 
based on information available in the market. In addition, the Efficient Markets 
Hypothesis provided by Malkiel and Fama (1970), states that markets are efficient 
and they absorb any new information. So, an investor cannot profit by using any 
historically available information as stock prices have already priced that information.  
Nonetheless, behavioural finance literature over the past decades has shown that 
numerous biases exist that impact the valuation of stocks and financial assets (Pettit 
1972). Examples of behavioural finance research is prospect theory developed by 
Kahnemann and Tversky (1979), game theoretic related frameworks provided by 
Grossman and Stiglitz (1980), Reinganum (1981), Bondt and Thaler (1985), Gordon 
and Kornhauser (1985) and Rosenberg et al. (1985). Jegadeesh and Titman (1993) 
on the other hand have shown behavioural biases on investors selling at a loss while 
buying stocks that have already increased in value.   Grossman (1995), Fama (1998) 
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and Farmer and Lo (1999) talk about behavioural finance and market efficiency. 
While, Wurgler (2000) and Baker and Wurgler (2011) show how behavioural biases 
impact merger and acquisition valuation.  
Huberman and Regev (2001) and Malkiel (2003) analyse how market efficiency can 
be affected by human behaviour. On the other hand, Shleifer (2003), Lo (2005), 
Hommes and Wagener (2009), Sornette (2009) and Deaves et al. (2010) attempt to 
model behavioural differences between heterogeneous agents within a financial 
market and try to understand market dynamics. Camerer et al. (2011) and Hens and 
Rieger (2011) view financial market dynamics from the viewpoint of neuroscience 
and finance. Lim and Brooks (2011) and Pompian (2011) also analyse the 
relationship between behavioural finance, market efficiency and investment 
management. Some behavioural biases identified by prospect theory (Kahnemann 
and Tversky 1979) are anchoring effect, hyperbolic discounting, loss aversion and 
survivorship bias. Therefore, while markets are efficient in some aspects, some 
researchers have stated that these biases make markets slightly inefficient.  
Behavioural finance shows that markets are efficient, but are more complex and 
biased, due to these behavioural biases than would otherwise be. As a result, 
investors cannot simply use market capitalization and price weighted indexes. They 
require indexes that consider these behavioural biases in asset pricing and portfolio 
theory. Fama and French (1993) provide three risk factors that extend the CAPM 
model to incorporate behavioural biases, which are the book to market ratio, small 
capitalization bias and value weighted excess returns on the market. Campbell et al 
(1997) supports this discussion by saying that behavioural biases confer than the 
assumptions of the CAPM do not hold and that markets are not completely efficient. 
Instead, they are efficient to the extent that these behavioural biases can be 
incorporated in pricing assets.  
Further, Hsu (2004) argues stating that if stock prices are more volatile than the 
underlying market capitalization and price weighted portfolios, then these indexes 
do not correctly incorporate the risk of these index components. As a result, market 
capitalization and price weighted indexes overweight stocks that are overvalued and 
underweighted stocks that are undervalued. Arnott, Hsu and Moore (2005) explain 
that this occurs as the stock weight in the market capitalization or price index is 
simply the market cap or price of the stock divided by the total market cap or value 
of the overall index. The measure of underperformance of these two types of indexes 
increases with an increase in the price inefficiency and is proportional to the variance 
of component stock prices (Arnott, Moore and Hsu 2005). However, indexes that do 
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not depend on market capitalization or prices do not suffer from this shortcoming. 
Alternative index methods like fundamental indexation, equally weighted indexes 
and risk weighted indexes have therefore gained momentum (Arnott et al. 2010). 
Over the past decade, there have been numerous alternative indexation techniques 
like fundamental indexation (Hsu 2004; Arnott, Hsu and Moore 2005; Arnott and 
West 2006; Hsu and Campollo 2006; Estrada 2006; Chen et al. 2007; Blitz and 
Swinkels 2008; Kaplan 2008; Hemminki and Puttonen 2008; Houwer et al. 2009; 
Mar et al. 2009; Arnott et al. 2010; Blitz et al. 2010 and Mihm et al. 2010) and risk 
based indexation (Jarsen et al. 1998; Maillard et al. 2008; Demey et al. 2010; 
Roncalli 2010; Amenc et al. 2011; Melas et al. 2011) that have been introduced 
stating that the market capitalization and price indexes are inefficient. This chapter 
discusses the basis of market capitalization and prices indexes, explains how 
behavioural finance and efficient markets hypothesis impact indexation techniques 
and why the alternative indexes seem to be gaining traction compared to the market 
cap and prices indexes? 
2.4 Fundamental, Equal and Risk Weighted Indexation 
The fundamental index method was provided by Arnott, Hsu and Moore (2005) 
stating that market capitalization and price weighted indexes overweight overvalued 
stocks and underweight undervalued stocks. However, supporters of the market 
capitalization and price indexes state that the fundamental index is a value and small 
cap biased active investment strategy. The fundamental indexes can therefore over 
or under perform market capitalisation weighted indexes depending on which month 
of the year these indexes are rebalanced. On the other hand, capitalization and price 
weighted indexes automatically rebalance themselves.  
On the other hand, equally weighted index method is a simple strategy for 
purchasing stocks in an index with equal weights and when it is rebalance it 
effectively ‘takes profit’ by selling stocks that have gained in price during the period, 
while purchasing stocks that have dropped in price (Bernartzi and Thaler 2001, 
Windcliff and Boyle 2004 and DeMiguel et al., 2007). Another strategy is to pursue 
a risk-cluster equal weighting strategy, where stocks are put into risk-clusters as 
they are perceived to have a similar risk profile. In this case, there are equal weights 
provided for each risk cluster instead of individual stocks within the index. For 
example, the QS Investors’ diversification based investing (DBI) is one such index, 
which weights risk clusters based on country and sector associations. However, 
equally weighted indexes have two main shortcomings against the capitalisation 
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weighted indexes being that they have a relatively high tracking error and portfolio 
turnover. In order to use the positives of both the market capitalisation weighted 
and equal weighted indexes, the diversity weighting index method (Frenholz 1995 
and Frenholz et al. 1998) interpolate between these two methods by reallocating 
weights to smaller stocks from larger stocks. (Chow et al. 2011) 
Other indexation methods like the mean-variance optimisation (MVO), which is based 
on the mean-variance hypothesis, provides the highest return for the level of 
investor’s risk appetite. This method requires data on the expected returns and a 
covariance matrix for these returns for all stocks in the index. It is hard to estimate 
such an index, primarily due to the high dimensionality of the covariance matrix and 
the ability to obtain data to construct this index. Minimum Variance index method 
assumes that each stock has the same expected return and the intention is to 
minimise the variance through the weighting of the different components of this 
index. Using data on the Wilshire 5000 (most comprehensive US market 
capitalization index) for the duration 1972 to 1989, Haugen and Baker (1991) and 
Clarke, de Silva, and Thorley (2006) showed that the minimum variance method 
outperformed the market capitalization and price weighted index methods. 
Choueifaty and Coignard (2008) developed a Sharpe ratio (refers to the excess 
return of the stock compared to its systematic risk) optimisation model relating the 
index weight to its return and volatility. Amenc, Goltz, Martellini and Retkowsky 
(2010) also developed a risk based indexation method that had a linear relationship 
between stock returns and semi-volatility. They state that investors are only 
concerned with downside risk as they lose money (Chow et al. 2011). 
2.5 Advantages of Market Capitalisation, Price weighted, Fundamental and 
Risk Based Indexes 
Most stock market indexes are market capitalisation or price weighted indexes, for 
example, the Dow Jones Industrial Average, S&P 500 and Russell 1000. As discussed 
earlier, market capitalization, price and risk weighted indexes have their basis in 
corporate finance theory provided by Markowitz (1952, 1959) and Sharpe (1965). 
Fundamental indexes are developed based on the behavioural biases identified by 
Fama and French (1996) and Carhart (1997). In order to compare these models it 
will be important to analyse the advantages and disadvantages of these models. We 
start with the advantages of the market capitalization and price weighted indexes: 
1. Price and market capitalisation weighted index automatically rebalance based 
on changes in underlying stock prices for stocks included in the index 
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providing for low trading costs (only require manual rebalancing when stocks 
need to be added or removed in case of stock buybacks, mergers or 
acquisitions, bankruptcies etc.); 
2. Largest companies in terms of sales, book value, cash flows are usually 
included in price and market capitalisation weighted indexes, as a result it is 
related with high liquidity for these index stocks; and 
3. Market capitalisation is also correlated with investment capacity and this 
allows for passive investing at a larger scale. 
In contrast, fundamental indexation method weights stocks on fundamental factors 
like sales, revenues, book value, cash flows, dividends and employment. 
Fundamental indexes are highly correlated with capitalisation and liquidity, thus have 
a significant concentration of large capitalisation stocks similar to price and market 
capitalisation weighted indexes.  
Arnott, Hsu and Moore (2005, p. 84) state that CAPM betas and correlations of 
fundamental indexes are 0.95 and 0.96 respectively when compared to traditional 
market capitalisation weighted indexes, which means that exposure gained by 
holding a fundamental index would be closer to that of a market capitalisation 
weighted index. Arnott et al. (2010), Hsu (2006) and Hsu et al. (2010; 2011) provide 
further support to the discussion on fundamental indexes using data on 1000 US 
stocks (including S&P500 stocks) for the duration 1984-2004. Some advantages of 
the fundamental indexation method are: 
1. Each stock in the index is weighted based on the true fair value of the stock 
that is based on the stock’s fundamental factors: sales, revenues, book value, 
cash flows, dividends and employment (Hsu et al. 2011); 
2. Fundamental indexes do not overweight overvalued and underweight 
undervalued stocks in the index – thus reducing performance drag in the 
index (Hsu et al. 2011); and 
3. Does not equally weight or risk-weight the stocks in the index as it does not 
provide a balanced approach to considering the risk-return scenario for 
underlying stocks (Arnott et al. 2010). 
Risk based indexes approach the indexation of stocks in a different way to the market 
capitalization, price weighted and fundamental index methods. Risk based index 
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models mainly use risk-return optimisation using the minimum variance (MV), 
equally weighted portfolio, maximum Sharpe ratio (MSR), most diversified portfolio 
(MDP), equally-weighted risk distribution (ERC) portfolio and semi-variance portfolio 
to weight stocks in the index and their advantages are: 
1. Risk based indexes are developed either as a minimal-variance index, semi-
variance or another risk-return measure to weight stocks based on reducing 
variance or downside risk for the investor (Demey et al. 2010); 
2. ERC, MV and equally weighted index methods do not depend on expected 
returns hypothesis – as expectations of future interest rates can be subjective 
(Demey et al. 2010); and  
3. ERC index method is less sensitive to changes in the covariance matrix 
compared to other risk based index methods (Demey et al. 2010). 
Chia et al. (2011) have found in an MSCI empirical study on emerging markets (ten 
countries: Mexico, Argentina, Brazil, Chile, Greece, Jordan, Malaysia, Philippines, 
Portugal and Thailand) from 1988 to 2011 that Risk based index methods outperform 
market capitalisation weighted indexes when markets are falling, but lag when 
markets are moving higher. The primary reason for this result is that risk based 
indexes have a lower risk to return ratio; resultantly they fall by lower amounts than 
the market capitalisation weighted index. Another disadvantage of risk based 
methods is that they some risk based methods, for example, minimum variance 
method only diversify volatility, but they do not diversify portfolio weights as a result 
such portfolios are concentrated in fewer stocks.  
Fundamental indexation on the other hand is seen as value/small capitalisation 
focused portfolio and there is inconclusive evidence if they outperform capitalisation 
weighted indexes (Seigel 2006). A few research like Perold (2007) and Lowry (2007) 
do not support the fact that there is a performance drag due to the over or under-
weighting in market capitalization and price weighted indexes. Further, Waid (2008), 
Kaplan (2008), Blitz and Swinkels (2008) and Blitz et al. (2010) state that 
fundamental indexes are active (not passive) indexes that have a value and small 
cap bias and this is more a portfolio construction technique rather than an index. Mar 
et al. (2009) analyse Australian stocks and find that the fundamental indexation 
method outperforms the market capitalization method primarily due to the value and 
small cap bias.  
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Nevertheless, the concept of fundamental indexation has ignited the discussion on 
developing a more efficient indexation method. In essence, it seems that there is still 
a gap that a more efficient indexation method than the traditional price or 
capitalisation weighted index can be developed. If this indexation method has to be 
superior to the existing methods, it needs to fulfil both the aims of providing higher 
returns and lower volatility. Therefore, the intent of the risk-weighted alpha 
indexation method is to provide a long/short index method that will keep a positive 
weight in stocks that have a positive risk-weighted Jensen’s alpha and vice versa. 
Modigliani and Modigliani (1997) have mentioned that return on a security cannot be 
measured simply by looking at the return as it includes unsystematic risk that needs 
to be taken into consideration. Further, Ang, Hodrick et. al (2006, p.259) explain 
that “stocks with high idiosyncratic volatility relative to the Fama and French model 
have abysmally low average returns. This phenomenon cannot be explained by 
exposure to aggregate volatility risk. Size, book-to-market, momentum, and liquidity 
effects cannot account for either the low average returns earned by stocks with high 
exposure to systematic volatility risk or for the low average returns of stocks with 
high idiosyncratic volatility.” In effect, while systemic risk has been incorporated into 
Jensen’s alpha, it is still significant to incorporate idiosyncratic volatility to compared 
volatility against stock returns. This will allow the Risk-Weighted Alpha model to 
select stocks that provided higher alpha compared to their idiosyncratic volatility. 
Further, Fabozzi and Francis (1977) and Chen (1982) have also stated that alpha for 
stock prices has been consistent and stable in bull and bear markets. The RWA model 
has shown that stocks that have an increasing alpha have also had a stable and 
increasing stock price during this period. This change in alpha and the underlying 
stock price has been shown in chapters 3-7. An example shown in chapter 3, where 
the alpha and stock price of the IBM stock have increased between 2003-2012 in a 
stable and consistent manner. 
2.6 Conclusion 
The intent of this chapter was to provide a literature review of existing theory related 
to the areas of game theory and indexation methods to set the scene for this thesis. 
It explains that the market capitalization and price weighted indexation methods 
have been developed based on portfolio theory. However, these methods are not 
efficient and alternative indexation methods like fundamental indexation, equal 
weighted indexation and risk based index methods have been introduced. The 
following chapters get into further details of these methods, while developing a new 
method called the risk weighted alpha.  
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C H A P T E R  T H R E E  
RISK WEIGHTED INDEXATION 
3.1 Introduction 
Capitalisation indexes have been available for decades as they are based on the risk-
return measures of modern portfolio theory provided by Markowitz (1952, 1959). 
More recently, the fundamental index method was provided by Arnott, Hsu and 
Moore (2005) stating that market capitalisation weighted indexes overweight 
overvalued stocks and underweight undervalued stocks. However, supporters of the 
market capitalisation weighted indexes state that the fundamental index is nothing 
but a value and small cap biased active investment strategy. The fundamental 
indexes can therefore over or under perform market capitalisation weighted indexes 
depending on which month of the year these indexes are rebalanced. On the other 
hand, market capitalisation weighted indexes automatically rebalance themselves.  
Equally weighted index method is a simple strategy for purchasing stocks in an index 
with equal weights and when it is rebalance it effectively ‘takes profit’ by selling 
stocks that have gained in price during the period, while purchasing stocks that have 
dropped in price (Bernartzi and Thaler 2001, Windcliff and Boyle 2004 and DeMiguel 
et al., 2007). However, equally weighted indexes have two main shortcomings 
against the capitalisation weighted indexes being that they have a relatively high 
tracking error and portfolio turnover (Chow et al. 2011). Amenc, Goltz, Martellini and 
Retkowsky (2010) developed a risk based indexation method that had a linear 
relationship between stock returns and semi-volatility. They state that investors are 
only concerned with downside risk. This model has provided the basis for the EDHEC 
risk-efficient equity index method (Chow et al. 2011). 
Advantages of the price and capitalisation weighted indexes is that they 
automatically rebalance based on changes in underlying stock prices for stocks 
included in the index providing for low trading costs, include the largest companies 
in terms of sales, book value, cash flows are usually included in price and market 
capitalisation weighted indexes, as a result it is related with high liquidity for these 
index stocks and they are correlated with investment capacity and this allows for 
passive investing at a larger scale. 
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Fundamental indexation method weights stocks on fundamental factors like sales, 
revenues, book value, cash flows, dividends and employment. Fundamental indexes 
are highly correlated with capitalisation and liquidity, thus have a significant 
concentration of large capitalisation stocks similar to price and market capitalisation 
weighted indexes.  
Advantage of the fundamental indexation method is that ach stock in the index is 
weighted based on the true fair value of the stock that is based on the stock’s 
fundamental factors: sales, revenues, book value, cash flows, dividends and 
employment. Fundamental indexes do not overweight overvalued and underweight 
undervalued stocks in the index – thus reducing performance drag in the index and 
they do not equally weight or risk-weight the stocks in the index as it does not 
provide a balanced approach to considering the risk-return scenario for underlying 
stocks. 
Nevertheless, the concept of fundamental indexation has ignited the discussion on 
developing a more efficient indexation method. In essence, it seems that there is still 
a gap that a more efficient indexation method than the traditional price or 
capitalisation weighted index can be developed. If this indexation method has to be 
superior to the existing methods, it needs to fulfil both the aims of providing higher 
returns and lower volatility. Therefore, the intent of the risk-weighted alpha 
indexation method is to provide a long/short index method that will keep a positive 
weight in stocks that have a positive risk-weighted Jensen’s alpha and vice versa. 
This method is discussed further in detail in the following section. 
3.2 Risk Weighted Alpha Index Construction 
The Risk Weighted Alpha (RWA) index is developed on one basic principle – 
successful companies will consistently improve providing a stable and increasing 
return, while having low standard deviation of return. As a result, this indexation 
method weights stocks in an index based on Jensen’s alpha on a risk adjusted basis. 
Modern portfolio theory states that return should be only provided for systematic risk 
as unsystematic risk gets diversified through diversification. Also, efficient market 
hypothesis states that markets are efficient, therefore abnormal returns cannot be 
obtained. The RWA index calculates the variance of the actual to expected return for 
each stock in the index (Jensen’s alpha for each stock instead of the total portfolio) 
and then divides it by the standard deviation for the stock. The reasoning behind this 
method is that the Jensen’s alpha for the stock will provide the actual return due to 
unsystematic risk (as systematic risk is considered in the expected return that is 
23 
 
calculated using the capital asset pricing model). However, we need to divide this 
alpha by the standard deviation in order to obtain the stocks that have the highest 
return per unit risk. Otherwise, the index will pick up assets that have a higher return, 
but they may also have a high level of volatility. High volatility stocks are not suitable 
as there is an increased potential of a negative return. The RWA index method is 
concerned with stocks with increasing return and lower volatility. Risk adjusted 
return in the RWA index is obtained using the following formula: 
𝑅𝑖𝑠𝑘 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝐴𝑙𝑝ℎ𝑎 =
𝑅𝑖 − [𝑅𝑓 + 𝛽𝑖(𝑅𝑚 − 𝑅𝑓)]
𝜎𝑖
 
Where,  
𝑅𝑖 = 𝑎𝑐𝑡𝑢𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝑅𝑓 = 𝑟𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 
𝑅𝑚 = 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 𝑖𝑛𝑑𝑒𝑥  
𝛽𝑖 = 𝑏𝑒𝑡𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝜎𝑖 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
 
The RWA method uses Jensen’s alpha estimates of the risk free rate, the market risk 
premium and beta. For example, if the risk-free rate is 4%, beta is 2, return on 
market is 10%, actual return on the stock is 20% and standard deviation is 0.2. 
Then, the Risk-Weighted Jensen’s Alpha = (0.20 – [0.04+2(0.1-0.04)])/0.2 with the 
result being 0.02 or 2%. In order to find the RWA weight for this stock, we will find 
the RWA for each stock in the DJIA index and then obtain the total RWA return for 
the DJIA index. We can then divide the RWA return for this stock by that of the DJIA 
index to find the weight of this stock in the index using the RWA method. 
In order to develop this concept further, this thesis will develop this idea through an 
example, using the Dow Jones Industrial Average (DJIA) index. As we know that the 
DJIA is a price weighted index, which means that the weights of the 30 stocks in this 
index depend on the stock price of that stock on the given date. We use the 30 stocks 
that comprise this index and re-weight them based on the risk weighted alpha index 
method and then analyse if there is any difference in the return and variance as 
compared to the DJIA index. 
Financial data used in this thesis was obtained from the Thomson Reuters Tick 
History database using daily price data for the Dow Jones Industrial Average index 
from 2nd January 2002 to 31st December 2012, using a single 10-year window with 
no rebalancing undertaken. The RWA index has been allowed to have negative (which 
means that the investor should take a short position in that stock) and positive 
weights (which means that the investor should take a long position in that stock). 
The reason for this consideration is that as you will notice that some of the stocks in 
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the DJIA are underperforming stocks through this time period (January 2002 – 
December 2012). 
3.3 Performance comparison of RWA and DJIA indexes 
The Dow Jones Industrial Average (DJIA) has performed reasonably well during this 
time period seeing that the Global Financial Crisis significantly impacted stock prices 
in 2007-09. The DJIA index increased by 63.45% from January 2002 to December 
2012, with the increase in return mainly coming in the period January 2002 to 
December 2007 when it increased 50.42% compared to an increase in return of 
13.03% between January 2008 to December 2012. Compared to the DJIA index, the 
RWA index obtained a return of 172.46% mainly due to the fact that it had taken 
long positions in stocks that had higher risk weighted alphas, for example, Travelers 
(TRV), McDonalds (MCD), Exxon Mobil (XOM), Walmart (WMT) and JP Morgan (JPM). 
All these stocks consistently increased in value through this duration, except with JP 
Morgan stock that was more volatile than the others. RWA index had short positions 
in stocks that had a negative risk weighted alphas, for example, Microsoft (MSFT), 
General Electric (GE), Merck & Co (MRK), Bank of America (BAC) and Pfizer (PFE). 
These stocks have either significantly underperformed or have had high volatility that 
has reduced their risk weighted alpha.  
To explain this graphically, we can see the difference between the Travelers Company 
Inc., JP Morgan and Bank of America stock price graphs below. We need to remember 
that all these companies are financial sector firms and should be impacted by similar 
macroeconomic and industry factors. Travelers and JP Morgan have positive risk 
weighted alphas compared to Bank of America that has a negative risk weighted 
alpha. 
In the graphs below, we notice that while JP Morgan stock has had higher volatility 
than Travelers stock, nonetheless the JP Morgan stock has still significantly increased 
through this time period (January 2002 – December 2012). While, you can see in 
the graph below that the Bank of America stock has significantly underperformed. 
The idea behind the risk weighted alpha indexation is that stocks that have increasing 
returns and lower volatility should be considered over stocks with decreasing returns 
or higher volatility.  
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Travelers Company Inc. stock returns (2002 – 2012) 
Source: Reuters 
 
 
JP Morgan stock returns (2002 – 2012) 
 
Source: Reuters  
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Bank of America stock returns (2002 – 2012) 
 
Source: Reuters 
Another good example is that of IBM, Microsoft and Hewlett Packard, where all these 
firms are part of the information technology industry. While, IBM has a positive risk 
weighted alpha, compared to Microsoft and Hewlett Packard, where both have 
negative risk weighted alphas. You can see from the graph that IBM’s stock price is 
consistently increasing with little volatility, similar to the stock price of Travelers 
Company Inc. Now, compare this to the stock price graph of Microsoft and Hewlett 
Packard (see below). 
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IBM stock returns (2002 – 2012) 
 
Source: Reuters 
Microsoft stock returns (2000 – 2012) 
Source: Reuters  
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Hewlett Packard stock returns (2002 – 2012) 
 
Source: Reuters  
 
Merck & Co stock returns (2002 – 2012) 
 
Source: Reuters 
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Pfizer stock returns (2002 – 2012) 
 
Source: Reuters 
On the other hand, we can compare Merck & Co and Pfizer, as both these firms are 
part of the pharmaceutical industry. However, both these firms have significantly 
underperformed and have a negative risk weighted alpha (see graphs above). 
The intent of representing these graphs is to show that stocks that have higher risk 
weighted alpha will be those that have increasing returns and lower volatility. The 
weight of each stock in the RWA index equals their risk weighted alpha in relation to 
the total risk weighted alpha for the portfolio (in this case the thirty DJIA stocks). 
So, if a stock has a positive risk weighted alpha then it will have a positive weight 
and vice versa. Yearly return on the DJIA and RWA indexes are provided below as a 
comparison. 
 
 
In the performance figures above it is interesting to see that the RWA index does not 
have any negative return. This occurs as the stock price data has long term trends 
for risk weighted alpha and every time the risk weighted alpha of a stock increases 
or reduces – its weight in the RWA index will change accordingly. Also, the RWA 
Index 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Index Return
Dow Jones Industria l  Index (DJIA) 23.95% 3.69% -0.08% 15.58% 7.29% -34.23% 20.17% 11.76% 7.64% 7.69% 63.45%
Risk Weighted Alpha DJIA Index 32.15% 20.80% 6.22% 24.00% 8.22% 19.14% 6.86% 17.83% 24.53% 12.70% 172.46%
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index performance has been developed with historical information and there is no 
certainty that there would not be negative returns in the future (on out of sample 
data). However, the intent of this thesis is to explain that as the index weight 
depends on risk weighted alpha, if there is a trend in the underlying stock price then 
the index weight should be adjusted at every re-adjustment date (e.g. monthly) and 
it will incorporate any movement in risk weighted alpha. 
In order to explain this indexation concept further, the risk and return characteristics 
of the RWA index are provided below. This table provides the standard deviation, 
beta, expected return, alpha, risk weighted alpha and the RWA index weight. It is 
interesting to see that the beta for the RWA index is in line with the beta for the DJIA 
index. However, as you have just seen that the RWA index return is nearly three 
times of the DJIA index. 
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RWA Index – Risk/Return Characteristics (January 2002 – December 2012) 
  
Stock Name Standard Deviation Beta Expected Return Alpha Risk Adjusted Alpha RWA Index Weight Absolute RWA Index Weight
Travelers 0.0853 0.1924 17.01% 1.0238 12.0001 27.6973% 14.8293%
McDonalds 0.1670 0.2773 21.90% 1.7041 10.2042 23.5522% 12.6100%
Exxon Mobi l 0.1354 0.1912 16.94% 1.0489 7.7490 17.8853% 9.5759%
Walmart 0.0931 -0.2763 -9.94% 0.5790 6.2196 14.3555% 7.6860%
JP Morgan 0.2333 0.6403 42.77% 1.0802 4.6292 10.6846% 5.7206%
Home Depot 0.2381 0.5284 36.33% 0.9636 4.0471 9.3411% 5.0013%
Chevron 0.1820 0.5134 35.47% 0.6702 3.6832 8.5012% 4.5516%
Walt Disney 0.2285 1.0410 65.81% 0.8283 3.6244 8.3655% 4.4790%
IBM 0.1924 0.8095 52.50% 0.5830 3.0310 6.9958% 3.7456%
Johnson & Johnson 0.0887 0.1462 14.36% 0.2358 2.6577 6.1342% 3.2843%
Caterpi l lar 0.3175 1.3919 85.98% 0.5347 1.6838 3.8863% 2.0808%
Boeing 0.2769 1.3482 83.47% 0.3983 1.4386 3.3203% 1.7777%
Verizon 0.1653 0.3673 27.07% 0.0766 0.4635 1.0699% 0.5728%
United Technologies 0.2527 1.0563 66.69% 0.0924 0.3657 0.8441% 0.4519%
AT&T 0.1715 0.5899 39.87% 0.0560 0.3265 0.7535% 0.4034%
United Health Group 0.2945 0.9084 58.18% -0.0123 -0.0417 -0.0962% 0.0515%
Cisco Systems 0.3334 1.4909 91.68% -0.0194 -0.0583 -0.1344% 0.0720%
American Express 0.4477 2.0884 126.03% -0.0302 -0.0674 -0.1555% 0.0833%
Intel 0.3496 1.3974 86.30% -0.1416 -0.4051 -0.9349% 0.5006%
Hewlett Packard 0.3511 0.7724 50.36% -0.1908 -0.5434 -1.2542% 0.6715%
E. I. du Pont de Nemours  and Co 0.2501 1.1193 70.31% -0.2625 -1.0497 -2.4228% 1.2972%
Procter & Gamble 0.1615 0.3878 28.25% -0.1958 -1.2125 -2.7986% 1.4984%
Coca Cola 0.2381 0.7314 48.01% -0.3171 -1.3316 -3.0734% 1.6455%
3M Co. 0.1937 0.6457 43.08% -0.2729 -1.4093 -3.2528% 1.7416%
Pfizer Inc. 0.1641 0.5314 36.50% -0.2924 -1.7813 -4.1114% 2.2013%
Bank of America 0.5134 1.5326 94.07% -0.9271 -1.8057 -4.1676% 2.2314%
Merck & Co. 0.2756 0.9851 62.59% -0.5514 -2.0003 -4.6170% 2.4720%
General  Electric 0.2634 1.3379 82.88% -0.5326 -2.0221 -4.6671% 2.4988%
Microsoft Corporation 0.2949 0.7959 51.72% -0.6587 -2.2333 -5.1546% 2.7598%
Alcoa Inc. 0.4340 2.0567 124.21% -1.2310 -2.8363 -6.5464% 3.5050%
Total 0.2437 0.8548 55.10% 0.1386 43.3260 100.0000% 100.0000%
 
 
 
 
 
 
Dow Jones Industrial Average – Index Weights (31st December 2012) 
 
 
  
So, why does the RWA index perform better? It intends to weight stocks that have 
stable and increasing returns. Based on the risk weighted alpha (see table above), 
some of the stocks with negative risk weighted alphas should not be part of the DJIA 
index for this sample period as they have substantially underperformed. Dow Jones 
Industrial Average index weights are provided in the table above and can assist 
comparison with the Absolute RWA weights. Absolute RWA weights have been 
Stock Name Price Index Weight
Travelers 8.68 0.5087%
McDonalds 57.48 3.3686%
Exxon Mobi l 75.36 4.4164%
Walmart 11.6 0.6798%
JP Morgan 89.58 5.2497%
Home Depot 19.65 1.1516%
Chevron 108.14 6.3374%
Walt Disney 44.97 2.6354%
IBM 49.79 2.9179%
Johnson & Johnson 20.99 1.2301%
Caterpi l lar 61.85 3.6247%
Boeing 14.25 0.8351%
Verizon 191.55 11.2256%
United Technologies 20.63 1.2090%
AT&T 43.27 2.5358%
United Health Group 70.1 4.1081%
Cisco Systems 68.23 3.9985%
American Express 43.97 2.5768%
Intel 86.55 5.0722%
Hewlett Packard 36.25 2.1244%
E. I. du Pont de Nemours  and Co 88.21 5.1695%
Procter & Gamble 92.85 5.4414%
Coca Cola 40.94 2.3992%
3M Co. 26.73 1.5665%
Pfizer Inc. 25.08 1.4698%
Bank of America 67.89 3.9786%
Merck & Co. 33.71 1.9755%
Genera l  Electric 71.82 4.2089%
Microsoft Corporation 54.24 3.1787%
Alcoa Inc. 82.01 4.8061%
Total 1706.4 100.000%
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provided to help compare the index weight of a stock in the RWA index not 
considering if it is a long or short portion. 
Ideally, an index should have stocks that represent an efficient portfolio, which 
means that other portfolios should not have a higher return or lower risk than them. 
As a result, it seems that the price weighted index may not perform as well as the 
risk weighted alpha index within this sample period (2nd January 2002 – 31st 
December 2012), as the RWA index has lower risk and higher return than the DJIA 
index. Effectively, the RWA index should only have long positions, as these stocks 
would have the highest risk weighted alphas. However, as this thesis was comparing 
the DJIA index weights with the RWA index method, based on the risk weighted 
alphas it seemed that some stocks did not provide sufficient return in relation to their 
risk unsystematic risk. The RWA index is designed to be a long only or long/short 
index and is based to improve investments into stocks with increasing returns and 
low volatility. While, we have intended to develop the RWA index as a passive 
indexation method, regardless, it is possible to use this method in high frequency or 
algorithmic trading as this method automatically calculates risk weighted alphas for 
each stock at every time the weights are recalibrated.  
3.4 Conclusion 
This thesis has introduced the risk weighted alpha (RWA) indexation methodology 
for index/portfolio construction. It argues that stocks with superior risk weighted 
alpha will have lower volatility and increasing returns. Risk weighted alpha is 
calculated as Jensen’s Alpha divided by the standard deviation of the stock. Analysing 
the thirty stocks that comprise the Dow Jones Industrial Average (DJIA) index and 
re-weighting these stocks based on the RWA indexation method, it was seen that the 
RWA index provided nearly three times the return with approximately the same 
systematic risk as the DJIA index through the duration of 2nd January 2002 – 31st 
December 2012. 
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C H A P T E R  F O U R  
 
 
HELPING IDENTIFY THE MOST EFFICIENT CHINESE COMPANIES 
USING THE RISK WEIGHTED ALPHA INDEX METHOD 
 
4.1 Introduction 
The Chinese economy is the 2nd largest economy in the world, while it grows at a 
pace of 7.5% per annum. Private enterprises in China compete for investment capital 
and those firms that provide stable and consistent growth seem to have a bigger 
share of capital inflows in China. Private firms in comparison to Chinese state owned 
enterprises need to raise capital from financial markets. It is therefore important for 
these firms to have a strong financial base. As a result, the largest Chinese 
companies are listed on the HengSeng index and this thesis discusses the concept of 
stock market indexation to understand how to select the most efficient stocks within 
this index. 
Numerous stock indexation methods have been proposed over the past few decades. 
Most popular of these indexes are the market capitalisation and price weighted 
indexes. Market capitalisation and price weighted indexes are developed based on 
the mean-variance hypothesis provided by Markowitz (1952, 1959). Effectively, the 
mean-variance hypothesis states that investors will consider portfolios on the 
efficient frontier, which infers that these portfolios are risk-return efficient. Arnott, 
Hsu and Moore (2005) have argued that market capitalisation and price indexes 
overweight overvalued stocks and underweight undervalued stocks. Major global 
stock indexes are either price or market capitalisation weighted indexes, for example, 
the Dow Jones Industrial Average, S&P 500, HengSeng index and FTSE100. Price 
and market capitalisation weighted index weights are calculated using the market 
price of the stock and the stock weights automatically rebalance based on the 
movement in stock prices. The stock price represents the risk-return payoff for each 
stock within the index. Advantages of price and capitalisation weighted indexes are 
that they hold the largest companies based on sales, book value, cash flows and 
market capitalisation,  these indexes rebalance themselves as the price of the 
underlying stocks change and they are correlated with investment capacity that 
allows passive investing at a large scale. 
In response to the price and market capitalisation indexes, Arnott, Hsu and Moore 
(2005) developed the fundamental indexation method that uses five fundamental 
factors: sales, revenue, dividends, employment and cash flow to estimate the stock 
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index weights. Significant empirical research has been conducted comparing the 
fundamental index to the market capitalisation index and the results have been 
generally inconclusive if the fundamental index method is more optimal. These 
studies have shown that fundamental indexation has a value and small cap stock 
bias and that may be the reason why it may provide better returns than the market 
market capitalisation weighted indexes (see Kaplan 2008, Hemminki et al. 2008, Hsu 
et al. 2006, Blitz et al. 2008, Estrada 2006, Chen et al. 2007, Seigel 2006, Mar et al. 
2007 and Blitz et al. 2010). Fundamental indexes are also highly correlated with 
capitalisation and liquidity as they have sufficient concentration of large capitalisation 
stocks similar to market market capitalisation weighted indexes. Arnott et al. (2005; 
2010; 2011) and Hsu (2006) state that the advantages of the fundamental 
indexation method is that the stock weights are based on fair value related to the 
stock’s fundamental factors and it does not overweight overvalued stocks, 
underweight undervalued stocks, equally-weight or risk-weight stocks as they 
believe that such weights do not provide a balanced approach to considering the risk-
return scenario for underlying stocks. 
Another alternate indexation strategy is the equal-weighted index method that 
utilises a simple method of providing equal weights to each stock in the index. This 
indexation method has been seen to be a ‘take profit’ strategy where the stocks that 
have increased in value are sold and stocks that have decreased in value are 
purchased to provide an equal weight of each stock within the index at the end of 
the period (Bernartzi and Thaler2001, Windcliff and Boyle 2004 and DeMiguel et al., 
2007). Risk-based indexation is another indexation method that is used, where the 
intent is to reduce variance through diversification. The risk-cluster equal weighted 
index method develops clusters of stocks within the index that have the same level 
of risk and each cluster has equal weighting in the index. An example is the QS 
Investors’ diversification based index (DBI) that weights risk clusters based on 
country and sector associations (Chow et al. 2011). Equal weighted indexes have a 
couple of major shortcomings, which is that they have a high tracking error and a 
high turnover in comparison to capitalisation weighted indexes. The diversity based 
risk-based index method provides another alternative where it interpolates between 
the equal weighted and capitalisation weighted indexes (Frenholz 1995 and Frenholz 
et al. 1998). 
Extending this discussion to other risk-based index methods, following are the risk-
based index methods that have been developed: minimum variance (MV), equally 
weighted portfolio, maximum Sharpe ratio (MSR), most diversified portfolio (MDP), 
equally-weighted risk distribution (ERC) portfolio and semi-variance portfolio 
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(Demey et al. 2010). The minimum-variance and mean-variance optimisation index 
methods require the expected returns and covariance matrix for each stock within 
the index and this is hard to estimate due to the high dimensionality of the covariance 
matrix. These methods intend to provide either the stock with the lowest variance or 
the most optimal portfolio on the efficient frontier. Haugen and Baker(1991) and 
Clarke, de Silva, and Thorley (2006) have undertaken an empirical study to show 
that the minimum variance method outperformed the market capitalisation weighted 
index method. Another risk-based method has been provided by Choueifaty and 
Coignard (2008) that uses the Sharpe ratio to weight stocks in an index. Amenc, 
Goltz, Martellini and Retkowsky (2010) have developed a risk-based index method 
using stock returns and semi-volatility as they believe that investors are only 
concerned with a drop in stock prices.  
Advantages of risk-based index methods is that these indexes are developed either 
as a minimal-variance, semi-variance or another risk-return measure to weight 
stocks based on reducing variance or downside risk for the investor, ERC, MV and 
equally weighted index methods do not depend on expected returns hypothesis and 
ERC index method is less sensitive to changes in the covariance matrix compared to 
other risk based index methods. As risk-based index methods look at reducing risk 
through diversification, an empirical study by Chia et al. (2011) found that these 
indexes perform better in falling markets compared to rising markets when compared 
against market market capitalisation weighted indexes. 
While, market market capitalisation weighted, fundamental and risk-based index 
methods have significant advantages, these methods either look at increasing alpha 
(fundamental index) or reducing variance (risk-based indexes). However, as per 
modern portfolio theory, a suitable index method will optimise return and reduce 
variance. This thesis uses the HengSeng index as an example to re-weight stocks 
and explain how the risk-weighted alpha index method can provide higher return and 
lower variance compared to the original index. The risk weighted alpha indexation 
method also includes the country risk associated in investing in the HengSeng index. 
The following sections discusses the risk weighted alpha indexation method is further 
detail. 
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4.2 Risk Weighted Alpha Index Construction for the HengSeng Index 
Risk Weighted Alpha (RWA) index method intends to provide higher weight to stocks 
that have higher returns and lower variance. In order to achieve this it uses Jensen’s 
alpha to identify stocks that provide higher actual returns compared to their expected 
returns when considering systematic risk as derived by the capital asset pricing 
model. However, it is important that we find risk weighted Jensen’s alpha, as some 
of these stocks may take on higher risk in order to provide a higher return. As a 
result, the risk weighted Jensen’s alpha will identify stocks that provide the highest 
alpha per unit risk. The following formula explains the risk weighted alpha index 
method: 
𝑅𝑖𝑠𝑘 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝐴𝑙𝑝ℎ𝑎 =
𝑅𝑖 − [𝑅𝑓 + 𝛽𝑖(𝑅𝑚 − 𝑅𝑓)] − 𝐶𝑜𝑢𝑛𝑡𝑟𝑦 𝑅𝑖𝑠𝑘
𝜎𝑖
 
Where,  
 
𝑅𝑖 = 𝑎𝑐𝑡𝑢𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝑅𝑓 = 𝑟𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 
𝑅𝑚 = 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 𝑖𝑛𝑑𝑒𝑥  
𝛽𝑖 = 𝑏𝑒𝑡𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝜎𝑖 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝐶𝑜𝑢𝑛𝑡𝑟𝑦 𝑅𝑖𝑠𝑘 = 𝑅𝑒𝑓𝑒𝑟𝑠 𝑡𝑜 𝑡ℎ𝑒 𝑐𝑜𝑢𝑛𝑡𝑟𝑦 𝑟𝑖𝑠𝑘 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 
Effectively, once the risk weighted alpha is obtained, this model assigns index weight 
to each stock based on this value. As it re-weights the HengSeng index, it is possible 
that some stocks have a negative risk weighted alpha. As a result, these stocks will 
have a negative index weight, which would mean that the investor should short these 
stocks as they do not provide sufficient return compared to the risk associated with 
them. It is also noticed that stocks with risk weighted alpha over a significant period 
are those stocks that have consistently increasing stock prices over time with lower 
stock price volatility. This thesis uses the HengSeng index as an example in the next 
section in order to explain the risk weighted alpha index method. Financial data used 
in this thesis was obtained from the Thomson Reuters Tick History database using 
daily price data for the HengSeng index from 2nd January 2002 to 31st December 
2012, using a single 10-year window with no rebalancing undertaken. 
4.3 Performance Characteristics - RWA and HengSeng 50 index 
HengSeng 50 index is a market capitalisation weighted index comprised of the top 
50 stocks listed on the HengSeng stock exchange in Hong Kong. This thesis analyses 
the HengSeng 50 index using the risk weighted alpha index method to see if it 
provides a higher return and lower variance. 
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The HengSeng 50 index (HSI) provided a 111.81% return between 2nd January 2002 
and 31st December 2012 compared to the risk weighted alpha HengSeng 50 index 
that provided a return of 305.11%. The HengSeng index increased 112.63% 
between January 2002 and December 2007 that is equivalent to the total return 
obtained through the 2002-2012 period. From January 2008 to December 2012, the 
HengSeng index only increased 0.12%. In comparison, the risk weighted alpha 
HengSeng index provided a return of 194.85% from January 2002 to December 2007 
and a return of 110.26% from January 2008 to December 2012. There seems to be 
significant difference in the returns of the HengSeng and risk weighted HengSeng 
index especially between January 2008 and December 2012. Performance 
comparison of the HengSeng index and the risk weighted alpha HengSeng index is 
provided below: 
 
This mainly occurs due to the fact that the risk weighted alpha method takes both 
long and short positions in the stock depending on the risk weighted alpha of the 
stock. There are some stocks that have a negative risk weighted alpha, which means 
that the stock is providing an alpha that is lower for the level of risk associated with 
that stock. If we compare the Power Assets Holdings Limited (006.HK) stock to HSBC 
Holdings plc. (0005.HK) stock that has the lowest risk weighted alpha, we notice that 
the former stock significantly outperforms the latter stock. 
  
Index Name 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Index Return
HengSeng 50 Index (HSI) 30.90% 11.89% 5.04% 30.00% 34.81% -49.42% 42.92% 7.07% -20.97% 19.59% 111.81%
Risk Weighted Alpha HSI 50 Index 32.07% 21.39% 33.60% 64.03% 43.75% 3.65% 50.73% 17.53% 10.44% 27.92% 305.11%
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Power Assets Holdings Limited stock returns (2002–2012) 
Source: Reuters 
 
HSBC Holdings plc stock returns (2002–2012)  
Source: Reuters 
Power Assets Holding Limited stock is seen to consistently increase in value and has 
substantially less volatility than the HSBC Holdings plc. stock through the same 
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period (January 2002 – December 2012). The intent of the risk weighted alpha is to 
identify stocks that have increasing returns and lower variance over time. 
Similarly, if we compare PetroChina Co. Limited (0857.HK; has a positive risk 
weighted alpha and index weight of 2.79%) with China Resources Enterprise Limited 
(0291.HK; has a positive risk weighted alpha and index weight of 1.50%) the 
PetroChina stock has an increasing return and lower variance than the China 
Resources Enterprise stock. In the same vein, the China Resources Enterprise stock 
has an increasing return and lower variance than the China Coal Energy Company 
Limited (1898.HK; has a negative risk weighted alpha and index weight of -0.66%), 
even when all these stocks are part of the resources industry. 
PetroChina Co. Limited stock returns (2002–2012) 
Source: Reuters 
We can see that the PetroChina stock (graph above) is a lot less volatile than the 
China Resources Enterprise Limited stock (graph below) as a result it has a higher 
risk weighted alpha. 
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China Resources Enterprise Limited stock returns (2002–2012) 
Source: Reuters 
China Coal Energy Company Limited stock returns (2006–2012)  
Source: Reuters 
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Another good example will be a comparison between the China Construction Bank 
Corporation (0939.HK), Bank of Communications Co. Limited (3328.HK), Bank of 
China Limited (3988.HK) and HSBC Holdings plc. (0005.HK).  
We notice that the returns for the China Construction Bank Corporation (has a 
positive risk weighted alpha and index weight of 1.92%) and Bank of 
Communications Co. Limited (has a positive risk weighted alpha and index weight of 
0.62%) are increasing and the variance of these two stocks is lower than the Bank 
of China Limited stock (has a negative risk weighted alpha and index weight of -
1.67%) through the sample period of January 2002 to December 2012. 
HSBC Holdings plc. (has a negative risk weighted alpha and index weight of -2.18%) 
and you will notice that its stock returns has much higher volatility (with the 
significant drop in stock price in 2008-09) compared to the other three stocks. 
China Construction Bank Corporation stock returns (2005–2012)  
 Source: Reuters  
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Bank of Communications Co. Limited stock returns (2005–2012)  
Source: Reuters 
Bank of China Limited stock returns (2006–2012)  
Source: Reuters  
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The intent of representing these graphs is to show that stocks that have higher risk 
weighted alpha will be those that have increasing returns and lower volatility. The 
weight of each stock in the risk weighted alpha HSI 50 index equals their risk 
weighted alpha in relation to the total risk weighted alpha for the portfolio. So, if a 
stock has a positive risk weighted alpha then it will have a positive index weight and 
vice versa.  
In the performance figures provided for the risk weighted alpha HengSeng index 
(that were provided in the thesis earlier) it is interesting to see that the RWA index 
does not have any negative return. This occurs as the stock price data has long term 
trends for risk weighted alpha and every time the risk weighted alpha of a stock 
increases or reduces – its weight in the risk weight alpha HengSeng index will change 
accordingly. Also, the RWA index performance has been developed with historical 
information and there is no certainty that there would not be negative returns in the 
future (on out of sample data). However, the intent of this thesis is to explain that 
as the index weight depends on risk weighted alpha, if there is a trend in the 
underlying stock price then the index weight should be adjusted at every re-
adjustment date (e.g. monthly) and it will incorporate any movement in risk 
weighted alpha. 
In order to explain this indexation concept further, the risk and return characteristics 
of the risk weighted alpha HengSeng index are provided below. This table provides 
the standard deviation, beta, expected return, alpha, risk weighted alpha and the 
risk weighted alpha HengSeng index weight. It is interesting to see that the beta and 
standard deviation for this risk weighted index is in line with the beta for the 
HengSeng 50 index. However, the return for the risk weighted alpha HengSeng index 
is approximately three times that of the HengSeng 50 index. 
 
 
 
 
 
 
RWA Index – Risk/Return Characteristics (January 2002 – December 2012) 
 
Stock Name 
Standard 
Deviation Beta 
Expected 
Return Alpha 
Risk Adjusted 
Alpha 
RWA Index 
Weight 
Absolute RWA Index 
Weight 
Power Assets Holdings Limited 0.0687 -0.0317 0.0944 0.9304 13.5340 12.553% 10.072% 
China Overseas Land & Investment Ltd. 0.4082 0.9089 109.01% 3.4253 8.3917 7.783% 6.245% 
Hengan International Group Company Limited 0.3960 1.0030 118.98% 2.9882 7.5462 6.999% 5.616% 
Want Want China Holdings Ltd. 0.2072 0.0340 16.40% 1.4984 7.2330 6.709% 5.383% 
Tencent Holdings Ltd. 0.5191 1.0387 122.75% 3.7504 7.2245 6.701% 5.376% 
CLP Holdings Ltd. 0.1108 0.0159 14.48% 0.7539 6.8023 6.309% 5.062% 
China Resources Land Ltd. 0.4986 1.1079 130.08% 3.2644 6.5475 6.073% 4.873% 
Sands China Ltd. 0.2537 -0.1449 -2.54% 1.5969 6.2951 5.839% 4.685% 
AIA Group Limited 1.2716 -3.1220 -317.70% 7.5523 5.9394 5.509% 4.420% 
Tingyi Cayman Islands Holding Corp. 0.4408 0.6813 84.93% 1.9018 4.3141 4.001% 3.211% 
China Resources Power Holdings Co. Ltd. 0.4482 0.8812 106.09% 1.8031 4.0232 3.732% 2.994% 
Galaxy Entertainment Group Limited 1.0654 1.8591 209.60% 4.0735 3.8235 3.546% 2.845% 
Kunlun Energy Company Limited 0.6314 1.6386 186.26% 2.2815 3.6131 3.351% 2.689% 
China Mobile Limited 0.3383 0.7324 90.34% 1.0385 3.0699 2.847% 2.285% 
PetroChina Co. Ltd. 0.4282 0.9781 116.35% 1.2882 3.0085 2.790% 2.239% 
China Unicom (Hong Kong) Limited 0.3407 0.5370 69.65% 0.9462 2.7770 2.576% 2.067% 
China Petroleum & Chemical Corp. 0.4605 1.1731 136.98% 1.1340 2.4625 2.284% 1.833% 
MTR Corporation Limited 0.2547 0.7893 96.36% 0.5299 2.0800 1.929% 1.548% 
CNOOC Ltd. 0.4056 0.9456 112.91% 0.8387 2.0677 1.918% 1.539% 
China Construction Bank Corporation 0.2678 0.6646 83.15% 0.5535 2.0665 1.917% 1.538% 
Ping An Insurance (Group) Company of China, Ltd. 0.5002 1.2975 150.16% 1.0094 2.0179 1.872% 1.502% 
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Hong Kong Exchanges & Clearing Limited 0.5886 1.7367 196.65% 1.1782 2.0018 1.857% 1.490% 
The Wharf (Holdings) Limited 0.4233 1.1697 136.62% 0.7036 1.6624 1.542% 1.237% 
China Resources Enterprise Ltd. 0.4015 1.2099 140.88% 0.6513 1.6223 1.505% 1.207% 
China Life Insurance Co. Ltd. 0.5316 1.1745 137.13% 0.8527 1.6040 1.488% 1.194% 
Sino Land Company Limited 0.5249 1.5851 180.60% 0.7788 1.4838 1.376% 1.104% 
China Merchants Holdings (International) Company Limited 0.4937 1.5154 173.22% 0.6626 1.3423 1.245% 0.999% 
Hang Lung Properties Ltd 0.4146 1.2657 146.78% 0.5519 1.3311 1.235% 0.991% 
China Shenhua Energy Co. Ltd. 0.5278 1.3353 154.16% 0.6257 1.1854 1.100% 0.882% 
Cosco Pacific Ltd. 0.3543 0.9672 115.19% 0.3513 0.9915 0.920% 0.738% 
Swire Pacific Limited 0.3616 1.0549 124.47% 0.2985 0.8253 0.766% 0.614% 
Industrial and Commercial Bank of China Limited 0.2065 0.4970 65.42% 0.1375 0.6656 0.617% 0.495% 
Lenovo Group Limited 0.5915 1.4608 167.44% 0.3861 0.6526 0.605% 0.486% 
Cheung Kong (Holdings) Limited 0.2979 0.9050 108.61% 0.1534 0.5148 0.478% 0.383% 
BOC Hong Kong Holdings Ltd. 0.4481 1.2595 146.13% 0.0897 0.2001 0.186% 0.149% 
Bank of Communications Co., Ltd. 0.4131 0.9605 114.48% 0.0711 0.1722 0.160% 0.128% 
The Hong Kong and China Gas Company Limited 0.2996 0.8420 101.94% -0.0137 -0.0457 -0.042% 0.034% 
Li & Fung Limited 0.5613 1.5468 176.54% -0.0754 -0.1344 -0.125% 0.100% 
Belle International Holdings Limited 0.5239 1.2986 150.28% -0.1808 -0.3452 -0.320% 0.257% 
New World Development Company Limited 0.6367 1.9343 217.57% -0.2303 -0.3617 -0.336% 0.269% 
Sun Hung Kai Properties Limited 0.4279 1.3212 152.67% -0.1966 -0.4595 -0.426% 0.342% 
Henderson Land Development Co. Ltd. 0.4475 1.3781 158.69% -0.2898 -0.6476 -0.601% 0.482% 
China Coal Energy Company Limited 0.7170 1.7635 199.48% -0.5103 -0.7117 -0.660% 0.530% 
The Bank of East Asia, Limited 0.5123 1.5057 172.19% -0.4279 -0.8352 -0.775% 0.622% 
Hutchison Whampoa Ltd. 0.3319 0.8802 105.98% -0.2993 -0.9017 -0.836% 0.671% 
Hang Seng Bank Limited 0.2477 0.6790 84.68% -0.2772 -1.1189 -1.038% 0.833% 
Cathay Pacific Airways Limited 0.3973 1.1269 132.09% -0.5155 -1.2973 -1.203% 0.965% 
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Bank of China Limited 0.3179 0.7728 94.61% -0.5738 -1.8051 -1.674% 1.343% 
CITIC Pacific Ltd. 0.5206 1.5670 178.68% -1.1762 -2.2595 -2.096% 1.682% 
HSBC Holdings plc 0.2683 0.7304 90.12% -0.6318 -2.3544 -2.184% 1.752% 
Total 22.1045 48.4314 57.6698 45.2522 107.8151 100.000% 100.000% 
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So, why does the risk weighted alpha HengSeng index perform better than the 
HengSeng 50 index? It intends to weight stocks that have stable and increasing 
returns. Based on the risk weighted alpha (see table above), some of the stocks with 
negative risk weighted alphas should not be part of the HengSeng 50 index for this 
sample period as they have substantially underperformed. 
Ideally, an index should have stocks that represent an efficient portfolio, which 
means that other portfolios should not have a higher return or lower risk than them. 
As a result, it seems that the price weighted index may not perform as well as the 
risk weighted alpha index within this sample period (2nd January 2002 – 31st 
December 2012), as the risk weighted alpha HengSeng index has lower risk and 
higher return than the HengSeng 50 index. Effectively, the risk weighted alpha 
HengSeng index should only have long positions, as these stocks would have the 
highest risk weighted alphas. However, as this thesis was comparing the HengSeng 
50 index weights with the risk weighted alpha index method, based on the risk 
weighted alphas it seemed that some stocks did not provide sufficient return in 
relation to their risk unsystematic risk. The risk weighted alpha HengSeng index is 
designed to be a long only or long/short index and is based to improve investments 
into stocks with increasing returns and low volatility. While, we have intended to 
develop the risk weighted alpha index as a passive indexation method, regardless, it 
is possible to use this method in high frequency or algorithmic trading as this method 
automatically calculates risk weighted alphas for each stock at every time the weights 
are recalibrated. 
4.4 Conclusion 
This thesis has introduced the risk weighted alpha indexation methodology for 
index/portfolio construction. This method was compared against the market 
capitalisation and price weighted indexation method, which is the most prominently 
used method globally and it is applied to the construction of the HengSeng index. 
Based on the risk weighted index method we try to identify stocks with superior risk 
weighted alpha that will have lower volatility and increasing returns. These firms will 
provide higher returns over a longer period of time and would be most likely to obtain 
an increasing portion of the incoming equity capital in China. As a result, the risk 
weighted alpha is calculated as Jensen’s Alpha divided by the standard deviation of 
the stock. Analysing the stocks that comprise the HengSeng 50 (HSI) index and re-
weighting these stocks based on the risk weighted alpha indexation method, it was 
seen that the risk weighted alpha index provided nearly three times the return with 
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approximately the same systematic risk as the HengSeng 50 index through the 
duration of 2nd January 2002 – 31st December 2012. 
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C H A P T E R  F I V E  
BUYING HIGHER RETURN LOW VOLATILITY TECHNOLOGY STOCKS 
5.1 Introduction 
Technology companies like Apple, Intel, Google and IBM for example have had 
exponential growth in stock prices over the years. However, there are numerous 
companies that have fallen over, especially during the dotcom bubble in 2001-02. 
So, how do you pick companies that will grow overtime? This thesis takes the 
example of the NASDAQ 100 index to analyse companies that have grown and are 
expected to keep growing over time compared to those that have not performed. 
Before we move is discussion further, we need to realise that the NASDAQ 100 is a 
market capitalisation based index. This means that the stocks that form the NASDAQ 
100 index are the biggest companies in terms of market capitalisation or value that 
are listed on this index. NASDAQ is primarily an index that lists technology related 
companies in the United States. Most major indexes like the Dow Jones Industrial 
Average, S&P500, FTSE 100, ASX 200 are either price or market weighted indexes. 
These type of indexes have are considered as the most efficient based on modern 
portfolio theory. 
Over the past few years, researchers have questioned if market capitalisation and 
price weighted indexes are as efficient as they are claimed to be. Arnott et al. (2005; 
2010; 2011) have provided the fundamental indexation method that utilises five 
fundamental factors: revenue, sales, cash flow, employment and book value, in order 
to develop the index weighting of stocks. They argue that the fundamental index is 
a more efficient indexation method compared to the market capitalisation weighted 
index method. Researchers (Kaplan 2008, Hemminki et al. 2008, Hsu et al. 2006, 
Blitz et al. 2008, Estrada 2006, Chen et al. 2007, Siegel 2006, Mar et al. 2007, Mar 
et al. 2009, Blitz et al. 2010 and Basu and Forbes 2013) argue that the evidence is 
inconclusive if the fundamental index method is actually more efficient than the 
market capitalisation method and if it then this is mainly due to the value and small 
cap bias in the fundamental index method.  
An alternative to the market cap and fundamental indexation methods are the equal 
weighted and risk weighted indexes. Equal weighted indexes as suspected weight 
each stock with equal weight in the index and are seen to be profit taking indexes 
because over time they reduce the weight of the stocks that have increased in value 
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and increase the weight of stocks that have decreased in value (Bernartzi and Thaler 
2001, Windcliff and Boyle 2004 and DeMiguel et al., 2007). As a result, these indexes 
are seen to have a high tracking error to market cap based indexes and require 
frequent index rebalancing. There are a variety of risk weighted index methods that 
have been developed, which are the minimum variance (MV), equally weighted 
portfolio, maximum Sharpe ratio (MSR), most diversified portfolio (MDP), equally-
weighted risk distribution (ERC) portfolio and semi-variance portfolio (Demey et al. 
2010).  
While, risk weighted methods reduce risk through diversification, they also reduce 
the overall return. The main disadvantage of the risk weighted indexes is that in 
some cases, it could be concentrated in too few stocks or may require a covariance 
between stocks to be calculated, due to the higher dimensionality of this covariance 
matrix it is hard to use this method (Chow et al. 2011, Haugen and Baker 1991; 
Clarke, de Silva, and Thorley 2006; Chia et al. 2011; Choueifaty and Coignard 2008 
and Amenc, Goltz, Martellini and Retkowsky 2010). This thesis introduces the risk 
weighted alpha indexation method that helps select stocks that have an increasing 
return and lower volatility over a long period of time. The next section introduces 
this risk weighted alpha index method and then explains how this is applied to select 
NASDAQ stocks which outperform over the long run. 
5.2 Risk Weighted Alpha Index Construction 
Risk Weighted Alpha (RWA) index method intends to provide higher weight to 
stocks that have higher returns and lower variance. In order to achieve this it uses 
Jensen’s alpha to identify stocks that provide higher actual returns compared to 
their expected returns when considering systematic risk as derived by the capital 
asset pricing model. However, it is important that we find risk weighted Jensen’s 
alpha, as some of these stocks may take on higher risk in order to provide a higher 
return. As a result, the risk weighted Jensen’s alpha will identify stocks that provide 
the highest alpha per unit risk. The following formula explains the risk weighted 
alpha index method:  
𝑅𝑖𝑠𝑘 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝐴𝑙𝑝ℎ𝑎 =
𝑅𝑖 − [𝑅𝑓 +  𝛽𝑖(𝑅𝑚 −  𝑅𝑓)]
𝜎𝑖
 
 
Where,  
 
𝑅𝑖 = 𝑎𝑐𝑡𝑢𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝑅𝑓 = 𝑟𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 
𝑅𝑚 = 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 𝑖𝑛𝑑𝑒𝑥  
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𝛽𝑖 = 𝑏𝑒𝑡𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝜎𝑖 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
 
Effectively, once the risk weighted alpha is obtained, this model assigns index weight 
to each stock based on this value. As it re-weights the NASDAQ 100 index, it is 
possible that some stocks have a negative risk weighted alpha. As a result, these 
stocks will have a negative index weight, which would mean that the investor should 
short these stocks as they do not provide sufficient return compared to the risk 
associated with them. It is also noticed that stocks with a positive risk weighted alpha 
over a significant period are those stocks that have consistently increasing stock 
prices over time with lower stock price volatility. This thesis uses the NASDAQ 100 
index as an example in the next section in order to explain the risk weighted alpha 
index method. Financial data used in this thesis was obtained from the Thomson 
Reuters Tick History database using daily price data for the NASDAQ 100 index from 
1st January 2002 to 31st December 2012, using a single 10-year window with no 
rebalancing undertaken. 
5.3 Performance Characteristics – Risk Weighted Alpha and NASDAQ 100 
Indexes 
NASDAQ 100 index is a market capitalisation weighted index comprised of the top 
100 stocks listed on the NASDAQ. This thesis analyses if the risk weighted alpha 
index method will provide superior return and lower variance by re-weighting the 
stocks in the NASDAQ 100 index. Performance of the risk weighted alpha against the 
market cap weighted NASDAQ 100 index is provided below: 
 
As you can see the return on the NASDAQ 100 index is 113.9% over the 10 years 
till end December 2012. For the same duration, the return on the Risk Weighted 
Alpha NASDAQ 100 index is 345.3%. The Risk Weighted Alpha index has obtained a 
higher return as the stocks with higher weights in this index have higher alphas per 
unit risk. This index weights replicate the alpha per unit risk for each stock and the 
Risk Weighted Alpha index assumes that companies that consistently have higher 
risk weighted alphas have better strategies, technologies or competitive advantage 
in their industry as a result they are able to consistently beat the expected return. 
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total Return
NASDAQ 100 Index 38.8% 11.9% 3.5% 5.7% 18.7% -43.6% 42.1% 18.1% 3.9% 14.8% 113.9%
RWA NASDAQ100 Index 85.7% 9.0% 48.2% 34.3% 18.9% 15.3% 35.9% 40.1% 17.9% 39.9% 345.3%
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These companies also have a higher Sharpe ratio than their competitors that have a 
lower risk weighted alpha. So, the risk weighted alpha is in line with the Sharpe ratio 
measure for the performance of the overall portfolio. This idea with the Risk Weighted 
Alpha method is that it selects stocks that have an increasing return with lower 
variance over time. 
In order to analyse the Risk Weighted Alpha method further, let’s look at some 
examples to understand what this method is trying to achieve. The stocks that had 
higher risk weighted alphas during the January 2002 – December 2012 period were: 
Regeneron Pharmaceuticals, O'Reilly Automotive and Biogen Idec (see their graphs 
provided below). 
Compare these companies to the companies that had the lowest risk weighted 
alphas: Dell Inc, Microsoft Corporation and Applied Materials (graphs provided 
below). You will notice that these companies have a falling stock price or higher 
volatility compared to the companies with higher risk weighted alphas. As a result, 
it makes sense to have a negative weight for these companies in the portfolio. 
Though, we understand that variances and correlations for stocks change over time 
and the Risk Weighted Alpha portfolio will have to be re-weighted at subsequent 
intervals. 
You can also review the risk weighted alpha index weights in the table provided below 
the graphs. 
Regeneron Pharmaceuticals stock returns (2002 – 2012) 
Source: Reuters  
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O'Reilly Automotive stock returns (2002 – 2012) 
 
Source: Reuters  
 
Biogen Idec stock returns (2002 – 2012) 
Source: Reuters 
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Dell Inc. stock returns (2002 – 2012) 
Source: Reuters 
 
Microsoft Corporation stock returns (2002 – 2012) 
Source: Reuters 
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Applied Material Inc. stock returns (2002 – 2012) 
Source: Reuters 
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RWA Index – Risk/Return Characteristics (January 2002 – December 2012) 
Stock Name 
Standard 
Deviation Beta 
Expected 
Return Alpha 
Risk Adjusted 
Alpha 
RWA Index 
Weight 
Absolute RWA Index 
Weight Sharpe Ratio 
Regeneron Pharmaceuticals, Inc. 0.4253 0.2822 0.3642 3.7554 8.8308 15.2552% 3.5501% 9.5472 
Green Mountain Coffee Roasters, Inc. 0.3510 0.4342 0.5282 2.9839 8.5012 14.6858% 3.4176% 9.8366 
O'Reilly Automotive Inc. 0.1910 0.3501 0.4375 1.4447 7.5650 13.0686% 3.0413% 9.5441 
Biogen Idec Inc. 0.2504 0.1839 0.2580 1.8918 7.5539 13.0493% 3.0368% 8.3466 
Stericycle, Inc. 0.1696 0.2529 0.3325 1.2457 7.3436 12.6861% 2.9522% 8.9531 
Automatic Data Processing, Inc. 0.0680 0.0482 0.1115 0.4682 6.8845 11.8929% 2.7677% 7.6493 
Costco Wholesale Corporation 0.1478 0.4474 0.5425 1.0133 6.8558 11.8433% 2.7561% 10.1236 
Randgold Resources Limited 0.3917 -0.0161 0.0422 2.6830 6.8502 11.8337% 2.7539% 6.8059 
Vertex Pharmaceuticals Incorporated 0.4525 -0.6736 -0.6678 2.9711 6.5660 11.3428% 2.6397% 4.9587 
DIRECTV 0.2083 0.0096 0.0699 1.3599 6.5277 11.2766% 2.6242% 6.5775 
Sigma-Aldrich Corporation 0.1426 0.3824 0.4724 0.9296 6.5208 11.2648% 2.6215% 9.4173 
Alexion Pharmaceuticals, Inc. 0.3538 0.8789 1.0084 2.1401 6.0489 10.4495% 2.4318% 8.7310 
CH Robinson Worldwide Inc. 0.1974 0.0713 0.1365 1.1938 6.0474 10.4468% 2.4311% 6.4375 
Celgene Corporation 0.3937 -0.0461 0.0097 2.3085 5.8633 10.1288% 2.3571% 5.7368 
Dollar Tree, Inc. 0.3129 -0.4813 -0.4601 1.7457 5.5786 9.6370% 2.2427% 3.9181 
QUALCOMM Incorporated 0.1487 0.3017 0.3853 0.8269 5.5607 9.6062% 2.2355% 7.7515 
Nuance Communications, Inc. 0.3424 0.5482 0.6513 1.8699 5.4613 9.4344% 2.1955% 7.1898 
Ross Stores Inc. 0.2201 -0.1653 -0.1190 1.1951 5.4305 9.3812% 2.1832% 4.6196 
Gilead Sciences Inc. 0.3182 -0.1131 -0.0626 1.7240 5.4178 9.3593% 2.1781% 5.0341 
Apple Inc. 0.5091 1.4631 1.6391 2.7468 5.3957 9.3211% 2.1692% 8.4987 
Intuitive Surgical, Inc. 0.7474 1.8617 2.0695 3.8625 5.1681 8.9280% 2.0777% 7.8576 
SBA Communications Corp. 0.7754 2.0065 2.2259 3.8643 4.9834 8.6088% 2.0034% 7.7772 
F5 Networks, Inc. 0.5272 0.8737 1.0028 2.5059 4.7533 8.2113% 1.9109% 6.5425 
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Amgen Inc. 0.2177 -0.2451 -0.2051 1.0254 4.7110 8.1383% 1.8939% 3.4955 
Altera Corp. 0.2424 0.5269 0.6284 1.0694 4.4107 7.6195% 1.7732% 6.7570 
Check Point Software Technologies Ltd. 0.2458 0.5427 0.6454 0.9895 4.0257 6.9543% 1.6184% 6.4095 
Citrix Systems, Inc. 0.3096 1.0791 1.2246 1.2180 3.9346 6.7971% 1.5818% 7.6984 
Equinix, Inc. 0.7435 1.9159 2.1280 2.8777 3.8704 6.6861% 1.5560% 6.6525 
Wynn Resorts Ltd. 0.4595 1.3245 1.4895 1.7405 3.7875 6.5430% 1.5226% 6.8993 
Fastenal Company 0.1916 0.3498 0.4371 0.7136 3.7233 6.4320% 1.4968% 5.6937 
Netflix, Inc. 0.8507 1.0774 1.2228 2.9694 3.4904 6.0296% 1.4032% 4.8577 
Akamai Technologies, Inc. 0.7947 1.8947 2.1052 2.6618 3.3495 5.7863% 1.3466% 5.9238 
priceline.com Incorporated 1.8047 3.9550 4.3295 5.9814 3.3144 5.7257% 1.3325% 5.6806 
Amazon.com Inc. 0.5339 1.7148 1.9109 1.4961 2.8022 4.8408% 1.1265% 6.2700 
Bed Bath & Beyond Inc. 0.2013 0.3177 0.4025 0.5569 2.7661 4.7785% 1.1120% 4.4699 
Fiserv, Inc. 0.1743 0.5597 0.6638 0.4612 2.6461 4.5711% 1.0638% 6.1130 
Google Inc. 0.4361 0.9659 1.1024 1.1418 2.6183 4.5232% 1.0526% 5.0099 
Fossil Group, Inc. 0.4444 1.4319 1.6055 1.0929 2.4590 4.2479% 0.9885% 5.9375 
Comcast Corporation 0.3606 -0.0045 0.0547 0.8597 2.3837 4.1178% 0.9583% 2.3703 
Expeditors International of Washington Inc. 0.2521 0.3439 0.4308 0.5200 2.0625 3.5629% 0.8291% 3.5349 
Cerner Corporation 0.4003 1.0087 1.1485 0.8190 2.0459 3.5343% 0.8225% 4.7664 
Intuit Inc. 0.2478 0.5006 0.6000 0.3654 1.4745 2.5472% 0.5928% 3.6551 
Cognizant Technology Solutions Corporation 0.4337 0.8213 0.9462 0.6159 1.4203 2.4535% 0.5710% 3.4649 
Express Scripts Holding Company 0.2645 0.5911 0.6977 0.3654 1.3815 2.3866% 0.5554% 3.7949 
Xilinx Inc. 0.2548 0.6096 0.7177 0.3451 1.3542 2.3394% 0.5444% 3.9370 
Broadcom Corp. 0.4235 1.1071 1.2548 0.4445 1.0496 1.8132% 0.4220% 3.8719 
Autodesk, Inc. 0.3981 1.2685 1.4290 0.4145 1.0411 1.7985% 0.4185% 4.4812 
NetApp, Inc. 0.5198 1.3711 1.5398 0.4458 0.8577 1.4816% 0.3448% 3.7057 
Baidu, Inc. 0.6806 1.4831 1.6608 0.5771 0.8480 1.4649% 0.3409% 3.2008 
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Sears Holdings Corporation 0.7238 1.3671 1.5355 0.3920 0.5415 0.9355% 0.2177% 2.5807 
Starbucks Corporation 0.5261 1.3188 1.4834 0.2221 0.4221 0.7292% 0.1697% 3.1284 
SanDisk Corp. 0.7388 1.9434 2.1578 0.3000 0.4061 0.7015% 0.1633% 3.2460 
CA Technologies 0.2798 0.7361 0.8543 0.0446 0.1593 0.2752% 0.0640% 2.9999 
Microchip Technology Inc. 0.2436 0.7370 0.8552 0.0247 0.1016 0.1754% 0.0408% 3.3673 
Henry Schein, Inc. 0.2599 0.9050 1.0366 0.0002 0.0007 0.0012% 0.0003% 3.7602 
Liberty Global plc 0.4047 1.0578 1.2016 -0.0219 -0.0541 -0.0935% 0.0218% 2.7681 
Adobe Systems Inc. 0.3646 1.1414 1.2918 -0.1348 -0.3698 -0.6388% 0.1487% 3.0103 
Expedia Inc. 0.6209 1.8767 2.0857 -0.3742 -0.6027 -1.0412% 0.2423% 2.6605 
Yahoo! Inc. 0.3999 1.1152 1.2635 -0.2517 -0.6294 -1.0874% 0.2530% 2.3816 
NVIDIA Corporation 0.5595 1.8808 2.0901 -0.3667 -0.6554 -1.1321% 0.2635% 2.9737 
Cisco Systems, Inc. 0.3263 0.8656 0.9941 -0.2319 -0.7107 -1.2277% 0.2857% 2.1533 
Paychex, Inc. 0.1425 0.4260 0.5195 -0.1233 -0.8656 -1.4952% 0.3480% 2.3629 
Linear Technology Corporation 0.2327 0.7577 0.8776 -0.2101 -0.9031 -1.5600% 0.3630% 2.6128 
KLA-Tencor Corporation 0.3370 1.1440 1.2946 -0.3049 -0.9046 -1.5627% 0.3637% 2.7603 
DENTSPLY International Inc. 0.2630 0.6950 0.8099 -0.2708 -1.0296 -1.7787% 0.4139% 1.8231 
PACCAR Inc. 0.3327 1.0004 1.1396 -0.3536 -1.0630 -1.8363% 0.4273% 2.1835 
SIRIUS XM Radio Inc. 1.4915 5.4234 5.9149 -1.6625 -1.1147 -1.9256% 0.4481% 2.8112 
Intel Corporation 0.3408 0.9762 1.1134 -0.4213 -1.2362 -2.1356% 0.4970% 1.8561 
Symantec Corporation 0.1981 0.2288 0.3065 -0.2505 -1.2648 -2.1850% 0.5085% -0.0179 
Staples, Inc. 0.2878 0.4977 0.5968 -0.3980 -1.3826 -2.3885% 0.5558% 0.4841 
Garmin Ltd. 0.5762 1.9942 2.2126 -0.8268 -1.4349 -2.4789% 0.5769% 2.3016 
eBay Inc. 0.4880 1.2736 1.4346 -0.7384 -1.5131 -2.6139% 0.6083% 1.3046 
Activision Blizzard, Inc. 0.3844 1.1851 1.3390 -0.5919 -1.5398 -2.6599% 0.6190% 1.7887 
Applied Materials, Inc. 0.2830 0.9073 1.0391 -0.6329 -2.2365 -3.8635% 0.8991% 1.2251 
Liberty Interactive Corporation 0.6938 2.2613 2.5010 -1.7745 -2.5577 -4.4185% 1.0283% 0.9614 
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Microsoft Corporation 0.2819 0.5281 0.6296 -0.8824 -3.1306 -5.4081% 1.2585% -1.1078 
Charter Communications, Inc. 1.0120 2.3758 2.6246 -3.1799 -3.1421 -5.4280% 1.2632% -0.6075 
Dell Inc. 0.3357 1.0774 1.2228 -1.7582 -5.2373 -9.0474% 2.1055% -1.7721 
Total 0.4714 1.0969 124.38% 0.7630 57.8871 100.0000% 100.0000% 4.5706 
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5.4 Conclusion 
In conclusion, this thesis has tried to introduce a new indexation method in order to 
find stocks that provide increasing returns and lower volatility over the long run. It 
has taken the example of the NASDAQ 100 index to identify technology stocks that 
have outperformed between the January 2002 – December 2012 time period. It 
presumes that companies that provide higher alpha have some form of competitive 
advantage over their competitors and as a result they outperform by providing a 
consistently higher risk weighted alpha. This competitive position can change and 
over a period of time this competitive advantage may disappear, in which case the 
weighting of that stock will start falling in the Risk Weighted Alpha portfolio.  
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C H A P T E R  S I X  
HOW TO OBTAIN HIGHER RETURN WITH LOWER VOLATILITY IN 
EMERGING MARKETS? 
6.1 Introduction 
Emerging equity markets are seen to provide higher yields when global stock 
markets are increasing. However, there is an exodus of funds from emerging markets 
to developed country markets when systematic risk seems to increase globally. In 
this thesis, we take an example of the Sensex index that is the main index for the 
Bombay Stock Market (BSE) in India. This is a market capitalisation index that 
comprises the top 30 stocks by market capitalisation listed on the Bombay Stock 
Exchange. Most of the major stock indexes globally like the Dow Jones Industrial 
Average, S&P500 and FTSE100 are market capitalisation or price weighted indexes. 
Market capitalisation and price weighted indexes have been developed based on 
modern portfolio theory. These indexes are therefore considered to be the most 
efficient portfolios and as a result are the main indexes on these exchanges. 
However, Arnott et al. (2005; 2010; 2011) developed the fundamental index method 
stating that five fundamental factors (revenue, sales, cash flow, employment and 
book value) could select stocks more efficiently to comprise an index compared to 
the market capitalisation and price weighted index methods. Since then there have 
been numerous empirical studies that have differing views, however it is inconclusive 
if the fundamental indexation method is superior to the market capitalisation and 
price weighted indexes (see Kaplan 2008, Hemminki et al. 2008, Hsu et al. 2006, 
Blitz et al. 2008, Estrada 2006, Chen et al. 2007, Siegel 2006, Mar et al. 2007, Mar 
et al. 2009, Blitz et al. 2010 and Basu and Forbes 2013). Instead the fundamental 
index method is seen to have a value and small cap bias that may help it perform 
better at times than the market capitalisation weighted index. 
Equal weighted and risk weighted indexes are the other index methods that are 
prominent. Equal weighted index method simply applies an equal weight of each 
stock in the index. While, there are a myriad of risk weighted indexes: minimum 
variance (MV), equally weighted portfolio, maximum Sharpe ratio (MSR), most 
diversified portfolio (MDP), equally-weighted risk distribution (ERC) portfolio and 
semi-variance portfolio (Demey et al. 2010). While, the fundamental index method 
aims to increase the portfolio’s alpha, the risk weighted indexes look at reducing the 
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portfolio’s risk through diversification. Disadvantage of the equal weighted index 
method is the it needs to be rebalanced frequently, has a high tracking error and it 
works as a take profit strategy, where the stocks that have increased in price are 
sold and the stocks that have fallen in price are purchased to bring all the stocks to 
equal weight (Bernartzi and Thaler 2001, Windcliff and Boyle 2004 and DeMiguel et 
al., 2007).  
Similarly, the risk weighted index method has a disadvantage that in some cases, it 
could be concentrated in too few stocks or may require a covariance between stocks 
to be calculated, due to the higher dimensionality of this covariance matrix it is hard 
to use this method (Chow et al. 2011, Haugen and Baker 1991; Clarke, de Silva, and 
Thorley 2006; Chia et al. 2011; Choueifaty and Coignard 2008 and Amenc, Goltz, 
Martellini and Retkowsky 2010). As emerging equity markets have high volatility, it 
would seem plausible that the risk weighted indexes would be a suitable index option. 
However, due to the diversification strategy used by these indexes, while the 
unsystematic risk is reduced, still significant systematic risk remains. The intent of 
the risk weighted alpha index method being introduced in this thesis is to develop a 
method that selects stocks that have increasing returns and lower volatility. In effect, 
such an index will look to provide a higher return and have lower systematic risk 
than the market capitalisation weighted indexes. 
6.2 Risk Weighted Alpha Index Construction for the BSE Index 
Risk Weighted Alpha (RWA) index method intends to provide higher weight to stocks 
that have higher returns and lower variance. In order to achieve this it uses Jensen’s 
alpha to identify stocks that provide higher actual returns compared to their expected 
returns when considering systematic risk as derived by the capital asset pricing 
model. However, it is important that we find risk weighted Jensen’s alpha, as some 
of these stocks may take on higher risk in order to provide a higher return. As a 
result, the risk weighted Jensen’s alpha will identify stocks that provide the highest 
alpha per unit risk. The following formula explains the risk weighted alpha index 
method: 
𝑅𝑖𝑠𝑘 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝐴𝑙𝑝ℎ𝑎 =
𝑅𝑖 − [𝑅𝑓 +  𝛽𝑖(𝑅𝑚 −  𝑅𝑓)]
𝜎𝑖
 
Where, 
 
𝑅𝑖 = 𝑎𝑐𝑡𝑢𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝑅𝑓 = 𝑟𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 
𝑅𝑚 = 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 𝑖𝑛𝑑𝑒𝑥 
𝛽𝑖 = 𝑏𝑒𝑡𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝜎𝑖 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
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In effect, once the risk weighted alpha is obtained, this model assigns index weight 
to each stock based on this value. As it reweights the BSE index, it is possible that 
some stocks have a negative risk weighted alpha. As a result, these stocks will have 
a negative index weight, which would mean that the investor should short these 
stocks as they do not provide sufficient return compared to the risk associated with 
them. It is also noticed that stocks with a positive risk weighted alpha over a 
significant period are those stocks that have consistently increasing stock prices over 
time with lower stock price volatility. This thesis uses the BSE index as an example 
in the next section in order to explain the risk weighted alpha index method. Financial 
data used in this thesis was obtained from the Thomson Reuters Tick History 
database using daily price data for the BSE index from 2nd January 2002 to 31st 
December 2012, using a single 10-year window with no rebalancing undertaken. 
6.3 Performance Characteristics – Risk Weighted Alpha and BSE index 
BSE index is a market capitalisation weighted index comprised of the top 30 stocks 
listed on the Bombay Stock Exchange (BSE). This thesis analyses if the risk weighted 
alpha method will provide superior return and lower variance by re-weighting the 
stocks in the BSE index. Performance of the risk weighted alpha against the market 
cap weighted BSE index is provided below: 
 
The risk weighted alpha index seems to have provided a higher return (303.51%) 
from January 2002 – December 2012 compared to the BSE30 index, which is a 
market cap weighted index, while the Beta for both these indexes is close to 0.9. The 
reason that the risk weighted alpha index has provided a higher return is due to the 
fact that it weights stocks with increasing returns and lower volatility. Existing index 
methods do not specifically weight stocks based on their alpha, while the 
fundamental indexation method uses five fundamental factors to increase the 
portfolio’s alpha. The risk weighted alpha index method assumes that only high 
performing stocks will consistently be able to provide a positive alpha per unit risk 
over an extended period of time. If a stock however does provide a higher alpha, but 
Index 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Index Return
BSE30 Index 56.54% 15.55% 36.79% 41.59% 41.57% -64.27% 65.30% 17.34% -26.13% 23.94% 208.21%
Risk Weighted Alpha BSE30 Index 40.30% 31.26% 53.93% 43.32% 35.52% 41.55% -26.84% -9.80% 51.59% 42.69% 303.51%
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it also has a higher level of volatility in its returns. Then, it is unlikely that this stock 
will be provided an above average weight due to the higher volatility. 
Let’s look at the profiles of the best and worst performing stocks in each of these 
methods (see graphs below). Using the risk weighted alpha index method; data 
shows that the Hindustan Unilever stock performed well as it had a higher risk 
weighted alpha. If you notice the graph below, the stock price has steadily increased 
from 2002 to 2013. On the contrary, the worst performing stock in the risk weighted 
alpha index was Wipro, and the graph below shows that the stock price had high 
volatility over the sample period (2002-2012) and the stock price is less than half of 
what it was in January 2002. 
Hindustan Unilever Limited stock returns (2002 – 2012) 
 
Source: Reuters  
 
 
You can see that the returns for Hindustan Unilever are steadily increasing compared 
to those of Wipro. Also, the volatility of the returns is lower for the Hindustan Unilever 
stocks compared to the Wipro stock.  
Why don’t we analyse stocks within the same industry, for example, let’s compare 
three banks that are part of the BSE30 index to explain why the risk weighted alpha 
identifies stocks that perform well over a long term. Most importantly however we 
need to make sure that we take significant amount of sample data before calculating 
the risk weighted alpha. Usually, ten years of daily data or thirty years of monthly 
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data will be suitable. Any shorter duration will not work as it will possibly not consider 
a complete business cycle and it will result in providing incorrect index weights for 
stocks. 
 
Wipro stock returns (2002 – 2012) 
 
Source: Reuters  
 
The three banks that are part of the BSE30 index which are being analysed are: the 
State Bank of India (index weight of 4.6951%), ICICI Bank (index weight of 
3.1285%) and HDFC Bank (index weight of 2.5781%). You will notice that stocks 
will lower weights have either got lower returns or have higher volatility. Compare 
the three graphs below. 
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State Bank of India stock returns (2002 – 2012) 
 
 
Source: Reuters 
 
ICICI Bank stock returns (2002 – 2012) 
 
Source: Reuters 
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HDFC Bank stock returns (2006 – 2012) 
 
Source: Reuters  
 
 
We have also compared the three Indian IT companies (see graphs above): Tata 
Consultancy Services (TCS), Infosys and Wipro. You will notice that the TCS stock 
has an increasing and stable stock price compared to that of Infosys. On the other 
hand, the Wipro stock price is more volatile and has a smaller increase compared to 
the other two stocks (TCS and Infosys). In order to prove the point that the risk 
weighted alpha helps identify stocks with increasing returns and lower volatility, we 
also consider the stocks of two auto manufacturers: Bajaj Auto (index weight of 
1.8401%) and Hero MotoCorp Limited (index weight of 0.2937%). These graphs 
prove that the Bajaj Auto stock has higher returns as it has increase from 500 Indian 
rupees to 2000 Indian rupees from 2008 – 2012 compared to the Hero MotoCorp 
stock where the stock price increased by the same amount but it took longer (2002 
- 2012) for this increase to occur. 
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Tata Consultancy Service stock returns (2002 – 2012) 
Source: Reuters 
 
Infosys stock returns (2005 – 2012) 
Source: Reuters 
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Wipro stock returns (2002 – 2012) 
Source: Reuters 
 
Bajaj Auto Limited stock returns (2006 – 2012) 
Source: Reuters 
 
The risk-return characteristics for the risk weighted alpha index is provided below. 
This table shows that those stocks that perform better and have lower volatility have 
a higher weight in this index. 
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Stock Name
Standard 
Deviation Beta Expected Return Alpha Risk Adjusted Alpha RWA Index Weight
Absolute RWA Index 
Weight
Hindustan Uni lever Ltd 0.1858 -0.0792 -5.70% 1.5674 8.4346 49.9427% 18.5566%
Sun Pharmaceutica l  Industries  Ltd 0.2286 0.3059 70.64% 1.1830 5.1745 30.6392% 11.3842%
Bharti  Ai rtel  Ltd 0.6198 0.5362 116.29% 2.4894 4.0166 23.7829% 8.8367%
ITC Ltd 0.3045 0.2562 60.78% 0.8987 2.9513 17.4752% 6.4931%
State Bank of India 0.4349 0.9344 195.21% 0.9282 2.1341 12.6361% 4.6951%
Hous ing Development Finance Corporation Ltd 0.4384 0.8191 172.36% 0.6485 1.4794 8.7599% 3.2548%
ICICI Bank Ltd 0.5074 1.1331 234.59% 0.7215 1.4220 8.4200% 3.1285%
Maruti  Suzuki  India  Ltd 0.5279 1.0718 222.44% 0.6670 1.2634 7.4806% 2.7795%
HDFC Bank Ltd 0.4843 0.9422 196.75% 0.5675 1.1718 6.9386% 2.5781%
NTPC Ltd 0.2732 0.4024 89.75% 0.2436 0.8917 5.2799% 1.9618%
Baja j Auto Ltd 0.5238 0.6225 1.3339 0.4381 0.8364 0.0495 1.8401%
Mahindra  and Mahindra  Ltd 0.7128 1.3867 284.87% 0.4384 0.6150 3.6413% 1.3529%
Coal  India  Ltd 0.0681 0.0028 10.56% 0.0173 0.2535 1.5008% 0.5576%
Dr.Reddy's  Laboratories  Ltd 0.4136 0.6297 134.81% 0.0751 0.1815 1.0749% 0.3994%
GAIL (India) Ltd 0.6043 1.1586 239.65% 0.0801 0.1325 0.7847% 0.2916%
Cipla  Ltd 0.3526 0.3730 83.93% 0.0384 0.1089 0.6450% 0.2396%
Jindal  Steel  And Power Ltd 0.9283 1.7743 361.70% 0.0963 0.1037 0.6142% 0.2282%
Sesa Goa Ltd 1.1355 2.3484 475.48% -0.0388 -0.0341 -0.2022% 0.0751%
Larsen & Toubro Ltd 0.7813 1.6155 330.21% -0.0576 -0.0737 -0.4366% 0.1622%
Rel iance Industries  Ltd 0.4787 0.9477 197.85% -0.0522 -0.1090 -0.6456% 0.2399%
Tata Consultancy Services  Ltd 0.3754 0.5511 119.23% -0.0463 -0.1234 -0.7304% 0.2714%
Hero MotoCorp Ltd 0.0157 -0.0122 7.58% -0.0021 -0.1335 -0.7903% 0.2937%
Tata Power Company Ltd 0.7132 1.3076 269.19% -0.4708 -0.6601 -3.9084% 1.4522%
Bharat Heavy Electrica ls  Ltd 0.7188 1.3155 270.75% -0.6424 -0.8936 -5.2911% 1.9660%
Infosys  Ltd 0.3962 0.5845 125.86% -0.5583 -1.4091 -8.3433% 3.1000%
Tata Motors  Ltd 0.9336 1.9036 387.32% -1.3783 -1.4764 -8.7417% 3.2481%
Tata Steel  Ltd 0.7520 1.6414 335.34% -1.1420 -1.5186 -8.9920% 3.3411%
Oi l  and Natura l  Gas  Corporation Ltd 0.5299 1.0023 208.67% -0.9959 -1.8792 -11.1267% 4.1342%
Hindalco Industries  Ltd 0.7853 1.4226 291.98% -2.0359 -2.5925 -15.3508% 5.7037%
Wipro Ltd 0.4886 0.8110 170.75% -1.6512 -3.3793 -20.0091% 7.4345%
Total 0.2437 0.8548 55.10% 0.1386 43.3260 100.0000% 100.0000%
Risk Weighted Alpha Index – Risk/Return Characteristics (January 2002 – December 2012)
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So, how does an investor obtain a higher return with lower volatility in emerging 
markets? We require the investor to carefully weigh the index with stocks that 
provide stable and higher returns over the longer term with lower volatility. This will 
avoid the investor from suffering significant downward revisions in stock prices.  
Further, an index should have stocks that represent an efficient portfolio, which 
means that other portfolios should not have a higher return or lower risk than them. 
As a result, it seems that the price or market cap weighted index may not perform 
as well as the risk weighted alpha index within this sample period (2nd January 2002 
– 31st December 2012), as the risk weighted alpha index has lower risk and higher 
return than the BSE index. Effectively, the risk weighted alpha index should only 
have long positions, as these stocks would have the highest risk weighted alphas. 
However, as this thesis was comparing the BSE index weights with the risk weighted 
alpha index method, based on the risk weighted alphas it seemed that some stocks 
did not provide sufficient return in relation to their risk unsystematic risk. The risk 
weighted alpha index is designed to be a long only or long/short index and is based 
to improve investments into stocks with increasing returns and low volatility. While, 
we have intended to develop the risk weighted alpha index as a passive indexation 
method, regardless, it is possible to use this method in high frequency or algorithmic 
trading as this method automatically calculates risk weighted alphas for each stock 
at every time the weights are recalibrated.  
6.4 Conclusion 
This thesis has introduced the risk weighted alpha (RWA) indexation methodology 
for index/portfolio construction. It argues that stocks with superior risk weighted 
alpha will have lower volatility and increasing returns. Risk weighted alpha is 
calculated as Jensen’s Alpha divided by the standard deviation of the stock. Analysing 
the stocks that comprise the BSE index and re-weighting these stocks based on the 
risk weighted alpha indexation method, it was seen that the risk weighted alpha 
index provided nearly five times the return with approximately the same systematic 
risk as the BSE index through the duration of 2nd January 2002 – 31st December 
2012.  
 
 
 
 
 
 
C H A P T E R  S E V E N  
RISK WEIGHTED ALPHA INDEXATION – ANALYSIS OF THE ASX50 INDEX 
7.1 Introduction 
Australian Stock Exchange 50 index is a market capitalisation weighted index comprising of 
the top 50 Australian stocks. Price and market capitalisation weighted indexes are the most 
popular of all index methods and major stock indexes, for example, Dow Jones Industrial 
Average, S&P500, FTSE100 and ASX50 are based on these methods. Both the market 
capitalisation and price weighted indexes are based on the concepts of modern portfolio 
theory and were seen to be the most efficient indexation methods. However, Arnott et al. 
(2005; 2010; 2011) have challenged this idea by introducing the fundamental indexation 
methods that uses five fundamental factors, which are sales, book value, revenue, cash flow 
and employment. Empirical studies have shown that fundamental indexation has a value 
and small cap bias (Kaplan 2008, Hemminki et al. 2008, Hsu et al. 2006, Blitz et al. 2008, 
Estrada 2006, Chen et al. 2007, Siegel 2006, Mar et al. 2007 and Blitz et al. 2010). However, 
it is not clear if this indexation method clearly outperforms the market capitalisation or price 
weighted methods. Advantages of the price and market capitalisation methods is that they 
automatically rebalance themselves as the price of each stock within the index changes, 
though the disadvantage is that they are seen to overweight overvalued stocks and 
underweight undervalued stocks. On the other hand, fundamental indexes need to be 
rebalanced at regular intervals and seem to have a value and small cap stock bias compared 
to price and market cap weighted indexes. 
Mar et al. (2009) analyse fundamental indexation using ASX price data for the time period 
1996 – 2005. However, they find that the fundamental indexation method performs better 
than the market cap weighted indexes mainly due to the value tilt in the fundamental 
indexation technique. They argue that the presence of a value tilt signifies that this method 
may not be a more efficient indexation method. Basu and Forbes (2013) state that based 
on an empirical study on five-year rolling basis Australian stocks show a greater out 
performance of the fundamental index compared to market cap weighted index even when 
considering the value, small cap bias and higher transaction costs.   
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Equal weighted and risk weighted index methods are the other alternative to the price, 
market cap and fundamental indexes. Equal weighted indexes provide the same weight to 
all stocks within the index regardless of their risk-return profile. However, this method is 
seen as a ‘take profit’ approach as stocks that increase in value are sold to bring them back 
to equal weight and the opposite occurs with the stocks that fall in price. A disadvantage of 
the equal weighted index method is that it requires rebalancing at regular intervals and has 
a high tracking error to market capitalisation indexes (Bernartzi and Thaler 2001, Windcliff 
and Boyle 2004 and DeMiguel et al., 2007). 
While, equal weighted indexes have been used for equity indexation, risk weighted indexes 
are another index method that has been developed over the past few years. There are a few 
different types of risk weighted indexes that look at reducing risk through diversification. 
Risk weighted indexes that have been developed are minimum variance (MV), equally 
weighted portfolio, maximum Sharpe ratio (MSR), most diversified portfolio (MDP), equally-
weighted risk distribution (ERC) portfolio and semi-variance portfolio (Demey et al. 2010). 
Risk weighted indexes like the risk cluster equal weighted index is similar to the equal 
weighted index except that the stocks are segregated into clusters based on their risk level, 
where each risk cluster has an equal weight in the index. An example of the risk cluster 
index is the QS Investors’ diversification based index that weights risk clusters based on 
country and sector associations (Chow et al. 2011). 
Other risk weighted indexes like minimum variance and mean variance optimisation index 
methods intent to reduce or optimise the volatility of the portfolio respectively in line with 
modern portfolio theory. A major disadvantage of such methods is that they are hard to 
calculate due to the high dimensionality of the covariance matrix that is required before 
stock weights can be calculated for this index. Though, based on empirical studies, it has 
been seen that the minimum variance index outperforms the market capitalisation index in 
a falling market, but lags in a rising market (Haugen and Baker 1991; Clarke, de Silva, and 
Thorley 2006; Chia et al. 2011). On the other hand, Choueifaty and Coignard (2008) 
developed a risk weighted method that utilises the Sharpe ratio in order to find the weight 
of these stocks within the index. While, Amenc, Goltz,Martellini and Retkowsky (2010) 
develop a competing index method that weights stocks utilising returns and semi-volatility. 
Their justification is that investors are only concerned about falling stock prices, as a result 
only negative returns and semi-variance should be considered when developing an index. 
Advantages of the risk weighted index methods is that they assign stock weights based on 
the risk-return trade off compared to an equal weighted index method that does not consider 
such factors. Also, these risk weighted indexes perform well in falling markets as they either 
have stocks that have lower variance or have higher diversification. 
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We have briefly discussed price, market capitalisation, equal and risk weighted index 
methods and each of these methods have advantages and disadvantages. In general, price 
and market cap weighted indexes are seen to overweight overvalued stocks and are not 
seen as the optimal indexation methods. Fundamental indexes on the other hand are seen 
to be value and small cap biased and there is competing evidence if this index method is 
superior to the price and market cap weighted indexes. Fundamental indexes are also seen 
as an index method that generates a higher alpha due to the value and small cap bias. In 
comparison, risk weighted indexes concentrate on risk reduction through diversification. The 
intent of this thesis is to introduce three new index methods called the risk weighted alpha, 
treynor’s square index and appraisal ratio indexation, that identify stocks which have 
increasing returns and lower volatility using the ASX50 index. These methods re-weight 
stocks in the ASX50 index based on the risk weighted alpha, treynor’s square or appraisal 
ratio of that stock. The next section provides an explanation of the risk weighted alpha index, 
treynor’s square index and appraisal ratio index construction and then it provides examples 
on how these methods can be applied for index construction. It also shows that the risk 
weighted alpha method is a better method than the market cap and price weighted ASX50 
index and the other two new methods (treynor’s square and appraisal ratio ASX50 indexes). 
7.2 Risk Weighted Alpha Index Construction for the ASX50 Index 
Risk Weighted Alpha (RWA) index method intends to provide higher weight to stocks that 
have higher returns and lower variance. In order to achieve this it uses Jensen’s alpha to 
identify stocks that provide higher actual returns compared to their expected returns when 
considering systematic risk as derived by the capital asset pricing model. However, it is 
important that we find risk weighted Jensen’s alpha, as some of these stocks may take on 
higher risk in order to provide a higher return. As a result, the risk weighted Jensen’s alpha 
will identify stocks that provide the highest alpha per unit risk. The following formula explains 
the risk weighted alpha index method: 
𝑅𝑖𝑠𝑘 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 𝐴𝑙𝑝ℎ𝑎 =
𝑅𝑖 − [𝑅𝑓 + 𝛽𝑖(𝑅𝑚 − 𝑅𝑓)]
𝜎𝑖
 
Where, 
 
𝑅𝑖 = 𝑎𝑐𝑡𝑢𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝑅𝑓 = 𝑟𝑖𝑠𝑘 𝑓𝑟𝑒𝑒 𝑟𝑎𝑡𝑒 
𝑅𝑚 = 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 𝑖𝑛𝑑𝑒𝑥 
𝛽𝑖 = 𝑏𝑒𝑡𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘 
𝜎𝑖 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑜𝑐𝑘  
Two alternate approaches would be to use Treynor’s square and the Appraisal ratio to 
develop an index. Formula for Treynor’s square is simply stated as Alpha/Beta for the stock. 
This measure intends to analyse risk adjusted performance and assumes that a stock with 
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higher beta should also provide a higher alpha in order to cover for the higher systematic 
risk (for further reference see Jobson and Korkie 1981). 
𝑇𝑟𝑒𝑦𝑛𝑜𝑟′𝑠 𝑆𝑞𝑢𝑎𝑟𝑒 =
𝐴𝑙𝑝ℎ𝑎
𝐵𝑒𝑡𝑎
 
In comparison, the Appraisal ratio intends to find the risk adjusted alpha is stated as alpha 
divided by non-market volatility. Where, non-market volatility is calculated as: square root 
of stock 
𝐴𝑝𝑝𝑟𝑎𝑖𝑠𝑎𝑙 𝑅𝑎𝑡𝑖𝑜 =
𝐴𝑙𝑝ℎ𝑎
√(𝜎𝑖
2 −  𝛽𝑖𝜎𝑚2) 
 
Effectively, once the risk weighted alpha, treynor’s square and appraisal ratio are obtained, 
this model assigns index weight to each stock based on this value. As it re-weights the 
ASX50 index, it is possible that some stocks have a negative risk weighted alpha. As a result, 
these stocks will have a negative index weight, which would mean that the investor should 
short these stocks as they do not provide sufficient return compared to the risk associated 
with them. It is also noticed that stocks with a positive risk weighted alpha over a significant 
period are those stocks that have consistently increasing stock prices over time with lower 
stock price volatility. It also compares the performance of the risk weighted alpha with the 
Treynor’s square and Appraisal ratio. This thesis uses the ASX50 index as an example in the 
next section in order to explain the risk weighted alpha index method. Financial data used 
in this thesis was obtained from the Thomson Reuters Tick History database using daily price 
data for the ASX50 index from 2nd January 2002 to 31st December 2012, using a single 10-
year window with no rebalancing undertaken. 
7.3 Performance Characteristics – Risk Weighted Alpha and ASX50 index 
ASX50 index is a market capitalisation weighted index comprised of the top 50 stocks listed 
on the Australian Stock Exchange. This thesis analyses if the risk weighted alpha, treynor’s 
square or appraisal ratio method will provide superior return and lower variance by re-
weighting the stocks in the ASX50 index. Performance of the risk weighted alpha against 
the market cap weighted ASX50, treynor’s square and appraisal ratio indexes are provided 
below: 
Performance – Risk Weighted Alpha Index 
Index 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Index Return
ASX50 Index 9.78% 20.74% 16.70% 18.32% 12.63% -47.41% 29.07% -1.37% -13.78% 14.34% 59.01%
Risk Weighted Alpha ASX50 Index 51.80% 47.55% 39.66% 16.69% 28.03% 6.60% 26.02% 21.14% 0.38% 8.33% 246.20%
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 Performance – Treynor’s Square Index 
 
Performance – Appraisal Ratio Index 
 
We notice that the index return for the risk weighted alpha (246.20%) and treynor’s square 
index (255.09%) methods is higher than the market cap weighted ASX50 and the appraisal 
ratio based method (232.62%). The reason for the higher returns is that these methods 
weight stocks with higher alphas per unit risk. If stocks consistently provide higher alpha 
per unit risk over an extended period of time, then these methods provide a higher weight 
to that stock in the index. Existing methods do not specifically weight stocks based on their 
alpha. Though, only high performing stocks will consistently be able to provide a positive 
alpha per unit risk over an extended period of time. If a stock however does provide a higher 
alpha, but it also has a higher level of volatility in its returns. Then, it is unlikely that this 
stock will be provided an above average weight due to the higher volatility. 
Let’s look at the profiles of the best and worst performing stocks in each of these methods 
(see graphs below). Using the risk weighted alpha index method, data shows that the Oil 
Search stock performed well as it had a higher risk weighted alpha. If you notice the graph 
below, the stock price has steadily increased from 2002 to 2013. On the contrary, the worst 
performing stock in the risk weighted alpha index was Qantas, and the graph below shows 
that the stock price had high volatility over the sample period (2002-2012) and the stock 
price is less than half of what it was in January 2002. 
 
  
Index 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Index Return
ASX50 Index 9.78% 20.74% 16.70% 18.32% 12.63% -47.41% 29.07% -1.37% -13.78% 14.34% 59.01%
Treynor's  Square ASX50 Index 49.01% 35.33% 25.45% 25.23% 0.92% -33.25% 50.16% 24.93% 61.09% 16.22% 255.09%
Index 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Index Return
ASX50 Index 9.78% 20.74% 16.70% 18.32% 12.63% -47.41% 29.07% -1.37% -13.78% 14.34% 59.01%
Appraisal  Ratio ASX50 Index 46.05% 44.59% 36.57% 15.60% 26.89% 5.40% 26.51% 18.26% 1.61% 11.13% 232.62%
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Oil Search stock returns (2002 – 2012) 
 
Source: Reuters  
 
Qantas stock returns (2002 – 2012) 
 
Source: Reuters  
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Now, let’s compare the risk weighted alpha graphs with those provided by the treynor’s 
square. Santos, Newcrest mining, Origin energy and Iluka resources are some of the stocks 
that have a high weight in the treynor’s square index. 
Santos stock returns (2002 – 2012) 
Source: Reuters 
 
Newcrest Mining stock returns (2002 – 2012) 
Source: Reuters 
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Origin Energy stock returns (2002 – 2012) 
Source: Reuters 
 
Iluka Resources Limited stock returns (2002 – 2012) 
Source: Reuters 
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If you notice that Newcrest and Iluka have sharply decreasing returns, however they still 
have a high weight in this index. The reason for this higher weight as it averages the alpha 
against the beta for each stock over the sample period (2002-2012), which means that this 
method does not pick stocks with increasing returns and lower volatility. Instead, it picks 
stocks that will provide the highest alpha and if the portfolio is sufficiently diversified as in 
the case of the ASX50 index. Then, this portfolio will provide increasing returns as the 
unsystematic risk gets mostly diversified. In comparison, you can see the Intec Pivot stock 
price graph below, as this stock has a lower weight in the treynor’s square index – primarily 
as it’s average alpha compared to its systematic risk is lower than the other stocks in the 
ASX50 index. 
Intec Pivot Limited stock returns (2003 – 2012) 
 
Source: Reuters 
Further, when we look at using the appraisal ratio as an index method, we find that the 
results are similar to those obtained while using the risk weighted alpha. However, the 
overall index return is lower as those stocks are chosen that provide the highest alpha per 
unit of non-systematic risk (in the appraisal ratio method) rather than those that provide 
the highest alpha per unit of overall risk (in the risk weighted alpha method). As a result, 
you will notice a difference between the graphs for APA Group (graph provided below) that 
is the top weighted appraisal ratio index stock and Oil Search (graph provided above) that 
is the top weighted risk weighted alpha stock. 
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APA Group stock returns (2002 – 2012) 
Source: Reuters 
 
Westfield Group stock returns (2004 – 2012) 
Source: Reuters 
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On the other hand, if we compare Westfield group’s stock price graph (provided above) that 
is one of the worst performing stock in the appraisal ratio index compared to the Qantas 
stock price graph (provided earlier) that is the worst performing stock in the risk weighted 
alpha index. You will notice that the Qantas stock has much lower volatility compared to the 
Westfield stock. The advantage of using the risk weighted method is therefore to choose 
stocks that have increasing returns and lower volatility, while the other two index methods 
(treynor’s square and appraisal ratio) are less likely to identify such type of stocks. The 
reason we need stocks with increasing return and low volatility is to reduce the need to 
rebalance a passive index more frequently. The risk-return characteristics of these indexes 
is provided below. 
 
 
 
 
 
 
Risk Weighted Alpha Index – Risk/Return Characteristics (January 2002 – December 2012) 
Stock Name Standard Deviation Beta 
Expected 
Return Alpha Risk Adjusted Alpha 
RWA Index 
Weight Absolute RWA Index Weight 
OIL SEARCH 0.2838 0.4058 27.48% 2.8822 10.1545 10. 4498% 17.6100% 
CC AMATIL  0.1214 0.2230 17.79% 1.0351 8.5280 8.7761% 14.7894% 
APA GROUP  0.1214 0.2537 19.41% 0.9385 7.7301 7.9549% 13.4056% 
FORTESCUE  1.0754 2.6188 144.91% 7.2548 6.7462 6.9424% 11.6993% 
ORIGIN ENE 0.2572 -0.4572 -18.31% 1.7048 6.6291 6.8219% 11.4963% 
NEWCREST  0.2747 0.1308 12.89% 1.7866 6.5035 6.6926% 11.2784% 
BHP BLT  0.2345 0.6782 41.94% 1.3990 5.9666 6.1401% 10.3473% 
SANTOS  0.2059 -0.0765 1.89% 1.1704 5.6838 5.8491% 9.8568% 
CSHARE  0.2991 0.8489 51.00% 1.6268 5.4399 5.5981% 9.4339% 
CSL  0.2810 0.4393 29.26% 1.4688 5.2268 5.3788% 9.0643% 
WOOLWORTHS 0.1794 0.5247 33.79% 0.8010 4.4646 4.5944% 7.7425% 
ILUKA RES  0.4374 -0.6351 -27.75% 1.7855 4.0820 4.2007% 7.0790% 
WOODSIDE  0.2898 0.7698 46.80% 1.0137 3.4982 3.6000% 6.0667% 
TRANSURBAN 0.1555 0.3294 23.43% 0.5433 3.4948 3.5964% 6.0606% 
SONIC HLTH 0.2140 0.4676 30.76% 0.7394 3.4545 3.5550% 5.9908% 
WORLEYPARS 0.6281 2.2503 125.36% 2.1527 3.4270 3.5267% -5.9432% 
ASX  0.3039 0.9302 55.31% 0.8211 2.7018 2.7804% -4.6855% 
BRAMB LTD  0.2078 0.5955 37.55% 0.5484 2.6396 2.7164% -4.5776% 
AGL ENERGY 0.0972 -0.2359 -6.57% 0.2494 2.5642 2.6388% -4.4468% 
CFS RETAIL 0.1145 0.3283 23.37% 0.2791 2.4382 2.5091% -4.2284% 
ASCIANO  0.7176 0.0867 10.55% 1.5983 2.2273 2.2920% -3.8625% 
INSUR.AUST 0.3043 0.3131 22.57% 0.6752 2.2192 2.2837% -3.8485% 
GPT  1.2576 0.8885 53.10% 2.6685 2.1220 2.1837% -3.6799% 
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WESTPAC  0.2254 0.8434 50.70% 0.4612 2.0460 2.1055% -3.5481% 
ORICA  0.3695 1.3467 77.41% 0.5524 1.4950 1.5384% -2.5925% 
WESTFTRUST 0.0683 0.0407 8.11% 0.0953 1.3950 1.4356% -2.4192% 
CWLTH BANK 0.3226 1.1845 68.80% 0.4294 1.3314 1.3701% -2.3089% 
AMCOR  0.0890 0.1282 12.75% 0.1172 1.3166 1.3549% -2.2833% 
QBE INSUR. 0.2764 0.6579 40.86% 0.2843 1.0288 1.0587% -1.7841% 
MACQ GROUP 0.4041 1.4573 83.28% 0.3989 0.9872 1.0159% -1.7120% 
AURIZON  0.0312 0.0169 6.84% 0.0302 0.9688 0.9970% -1.6801% 
ANZ BANK  0.2333 0.8776 52.52% 0.2036 0.8726 0.8979% -1.5132% 
RIO TINTO  0.5096 1.8064 101.80% 0.4328 0.8493 0.8740% -1.4729% 
TELSTRA  0.1678 0.1350 13.11% 0.0738 0.4400 0.4528% -0.7630% 
21STCENFOX 0.0000 0.0000 5.95% -0.0595 0.0000 0.0000% 0.0000% 
WESFARMER  0.3386 1.2064 69.96% -0.0058 -0.0172 -0.0177% 0.0298% 
INCITEC PV 0.7450 2.4273 134.75% -0.0221 -0.0297 -0.0306% 0.0515% 
SUNCORP  0.2400 0.8095 48.90% -0.0758 -0.3159 -0.3251% 0.5479% 
TOLLHOLDGS 0.3526 1.1436 66.63% -0.3388 -0.9608 -0.9888% 1.6663% 
LEND LEASE 0.3378 1.3167 75.82% -0.3470 -1.0274 -1.0573% 1.7818% 
DEXUS PROP 0.2647 0.9278 55.18% -0.2751 -1.0393 -1.0695% 1.8023% 
STOCKLAND. 0.2189 0.8522 51.17% -0.2696 -1.2320 -1.2678% 2.1365% 
SYDAIRPORT 0.1330 0.1654 14.72% -0.1919 -1.4430 -1.4850% 2.5025% 
NAT. BANK  0.2081 0.7092 43.58% -0.3012 -1.4470 -1.4891% 2.5095% 
WESTFIELDG 0.1951 0.6382 39.81% -0.3976 -2.0373 -2.0966% 3.5331% 
CROWN  0.2807 0.9554 56.64% -0.5838 -2.0795 -2.1400% 3.6063% 
AMP  0.3436 0.9749 57.68% -0.8422 -2.4508 -2.5221% 4.2502% 
MIRVAC GRP 0.4625 1.7058 96.46% -1.1983 -2.5907 -2.6661% 4.4928% 
GOOD GROUP 0.5712 2.0151 112.87% -1.8577 -3.2522 -3.3468% 5.6400% 
QANTAS  0.2990 1.1307 65.95% -1.0690 -3.5757 -3.6797% 6.2010% 
Total 0.2437 0.8548 55.10% 0.1386 43.3260 100.0000% 100.0000% 
 
 
 
 
 
 
 
Treynor's Square Index – Risk/Return Characteristics (January 2002 – December 2012) 
Stock Name Standard Deviation Beta 
Expected 
Return Alpha Treynor's Square TS Index Weight Absolute TS Index Weight 
ASCIANO  0.7176 0.0867 0.1055 1.5983 18.4297 36.7574% 17.6685% 
SANTOS  0.2059 -0.0765 1.89% 1.1704 -15.2975 -30.5103% 14.6657% 
NEWCREST  0.2747 0.1308 12.89% 1.7866 13.6625 27.2495% 13.0983% 
OIL SEARCH 0.2838 0.4058 27.48% 2.8822 7.1026 14.1659% 6.8093% 
CC AMATIL  0.1214 0.2230 17.79% 1.0351 4.6410 9.2564% 4.4494% 
ORIGIN ENE 0.2572 -0.4572 -18.31% 1.7048 -3.7286 -7.4366% 3.5746% 
APA GROUP  0.1214 0.2537 19.41% 0.9385 3.6998 7.3791% 3.5470% 
CSL  0.2810 0.4393 29.26% 1.4688 3.3432 6.6680% 3.2052% 
GPT  1.2576 0.8885 53.10% 2.6685 3.0034 5.9902% 2.8794% 
ILUKA RES  0.4374 -0.6351 -27.75% 1.7855 -2.8112 -5.6068% 2.6951% 
FORTESCUE  1.0754 2.6188 144.91% 7.2548 2.7703 5.5252% 2.6559% 
WESTFTRUST 0.0683 0.0407 8.11% 0.0953 2.3423 4.6716% 2.2455% 
INSUR.AUST 0.3043 0.3131 22.57% 0.6752 2.1562 4.3005% 2.0672% 
BHP BLT  0.2345 0.6782 41.94% 1.3990 2.0628 4.1142% 1.9776% 
CSHARE  0.2991 0.8489 51.00% 1.6268 1.9164 3.8221% 1.8372% 
AURIZON  0.0312 0.0169 6.84% 0.0302 1.7925 3.5751% 1.7185% 
TRANSURBAN 0.1555 0.3294 23.43% 0.5433 1.6495 3.2899% 1.5814% 
SONIC HLTH 0.2140 0.4676 30.76% 0.7394 1.5811 3.1535% 1.5158% 
WOOLWORTHS 0.1794 0.5247 33.79% 0.8010 1.5266 3.0448% 1.4636% 
WOODSIDE  0.2898 0.7698 46.80% 1.0137 1.3168 2.6263% 1.2624% 
SYDAIRPORT 0.1330 0.1654 14.72% -0.1919 -1.1603 -2.3142% 1.1124% 
AGL ENERGY 0.0972 -0.2359 -6.57% 0.2494 -1.0571 -2.1084% 1.0135% 
WORLEYPARS 0.6281 2.2503 125.36% 2.1527 0.9566 1.9079% 0.9171% 
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QANTAS  0.2990 1.1307 65.95% -1.0690 -0.9455 -1.8857% 0.9064% 
GOOD GROUP 0.5712 2.0151 112.87% -1.8577 -0.9219 -1.8387% 0.8838% 
BRAMB LTD  0.2078 0.5955 37.55% 0.5484 0.9209 1.8367% 0.8828% 
AMCOR  0.0890 0.1282 12.75% 0.1172 0.9146 1.8241% 0.8768% 
ASX  0.3039 0.9302 55.31% 0.8211 0.8827 1.7606% 0.8463% 
AMP  0.3436 0.9749 57.68% -0.8422 -0.8639 -1.7230% 0.8282% 
CFS RETAIL 0.1145 0.3283 23.37% 0.2791 0.8503 1.6959% 0.8152% 
MIRVAC GRP 0.4625 1.7058 96.46% -1.1983 -0.7025 -1.4010% 0.6735% 
WESTFIELDG 0.1951 0.6382 39.81% -0.3976 -0.6230 -1.2425% 0.5972% 
CROWN  0.2807 0.9554 56.64% -0.5838 -0.6110 -1.2187% 0.5858% 
TELSTRA  0.1678 0.1350 13.11% 0.0738 0.5470 1.0910% 0.5244% 
WESTPAC  0.2254 0.8434 50.70% 0.4612 0.5469 1.0908% 0.5243% 
QBE INSUR. 0.2764 0.6579 40.86% 0.2843 0.4322 0.8620% 0.4144% 
NAT. BANK  0.2081 0.7092 43.58% -0.3012 -0.4247 -0.8470% 0.4071% 
ORICA  0.3695 1.3467 77.41% 0.5524 0.4102 0.8182% 0.3933% 
CWLTH BANK 0.3226 1.1845 68.80% 0.4294 0.3626 0.7231% 0.3476% 
STOCKLAND. 0.2189 0.8522 51.17% -0.2696 -0.3164 -0.6311% 0.3033% 
DEXUS PROP 0.2647 0.9278 55.18% -0.2751 -0.2965 -0.5915% 0.2843% 
TOLLHOLDGS 0.3526 1.1436 66.63% -0.3388 -0.2962 -0.5908% 0.2840% 
MACQ GROUP 0.4041 1.4573 83.28% 0.3989 0.2737 0.5460% 0.2624% 
LEND LEASE 0.3378 1.3167 75.82% -0.3470 -0.2636 -0.5257% 0.2527% 
RIO TINTO  0.5096 1.8064 101.80% 0.4328 0.2396 0.4779% 0.2297% 
ANZ BANK  0.2333 0.8776 52.52% 0.2036 0.2320 0.4627% 0.2224% 
SUNCORP  0.2400 0.8095 48.90% -0.0758 -0.0937 -0.1868% 0.0898% 
INCITEC PV 0.7450 2.4273 134.75% -0.0221 -0.0091 -0.0182% 0.0087% 
WESFARMER  0.3386 1.2064 69.96% -0.0058 -0.0048 -0.0096% 0.0046% 
21STCENFOX 0.0000 0.0000 5.95% -0.0595 0.0000 0.0000% 0.0000% 
Total 0.2437 0.8548 55.10% 0.1386 43.3260 100.0000% 100.0000% 
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Appraisal Ratio Index – Risk/Return Characteristics (January 2002 – December 2012) 
Stock Name Standard Deviation Beta 
Expected 
Return Alpha Appraisal Ratio AR Index Weight Absolute AR Index Weight 
APA GROUP  0.1214 0.2537 19.41% 0.9385 19.9135 15.1503% 22.6420% 
CC AMATIL  0.1214 0.2230 17.79% 1.0351 16.9597 12.9031% 19.2835% 
OIL SEARCH 0.2838 0.4058 27.48% 2.8822 11.7146 8.9125% 13.3197% 
WOOLWORTHS 0.1794 0.5247 33.79% 0.8010 10.0957 7.6809% 11.4790% 
BHP BLT  0.2345 0.6782 41.94% 1.3990 9.5403 7.2583% 10.8475% 
CSHARE  0.2991 0.8489 51.00% 1.6268 7.4617 5.6769% 8.4841% 
FORTESCUE  1.0754 2.6188 144.91% 7.2548 7.1580 5.4459% 8.1388% 
NEWCREST  0.2747 0.1308 12.89% 1.7866 6.8008 5.1741% 7.7326% 
CSL  0.2810 0.4393 29.26% 1.4688 6.1368 4.6689% 6.9776% 
TRANSURBAN 0.1555 0.3294 23.43% 0.5433 6.1074 4.6466% 6.9443% 
ORIGIN ENE 0.2572 -0.4572 -18.31% 1.7048 5.7241 4.3549% 6.5084% 
SANTOS  0.2059 -0.0765 1.89% 1.1704 5.4464 4.1437% 6.1927% 
SONIC HLTH 0.2140 0.4676 30.76% 0.7394 4.9040 3.7310% 5.5760% 
WESTPAC  0.2254 0.8434 50.70% 0.4612 4.8094 3.6590% 5.4683% 
WOODSIDE  0.2898 0.7698 46.80% 1.0137 4.7278 3.5969% 5.3756% 
BRAMB LTD  0.2078 0.5955 37.55% 0.5484 4.6731 3.5553% -5.3134% 
WORLEYPARS 0.6281 2.2503 125.36% 2.1527 4.0430 3.0759% -4.5969% 
ASX  0.3039 0.9302 55.31% 0.8211 3.8097 2.8985% -4.3317% 
ILUKA RES  0.4374 -0.6351 -27.75% 1.7855 3.7838 2.8787% -4.3022% 
AMCOR  0.0890 0.1282 12.75% 0.1172 2.9286 2.2281% -3.3299% 
AURIZON  0.0312 0.0169 6.84% 0.0302 2.5425 1.9344% -2.8909% 
INSUR.AUST 0.3043 0.3131 22.57% 0.6752 2.4314 1.8498% -2.7646% 
ASCIANO  0.7176 0.0867 10.55% 1.5983 2.2366 1.7016% -2.5430% 
GPT  1.2576 0.8885 53.10% 2.6685 2.1520 1.6373% -2.4469% 
ORICA  0.3695 1.3467 77.41% 0.5524 2.0867 1.5875% -2.3726% 
CWLTH BANK 0.3226 1.1845 68.80% 0.4294 2.0115 1.5303% -2.2871% 
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ANZ BANK  0.2333 0.8776 52.52% 0.2036 1.9306 1.4688% -2.1952% 
WESTFTRUST 0.0683 0.0407 8.11% 0.0953 1.8480 1.4060% -2.1012% 
AGL ENERGY 0.0972 -0.2359 -6.57% 0.2494 1.7167 1.3061% -1.9519% 
QBE INSUR. 0.2764 0.6579 40.86% 0.2843 1.3568 1.0323% -1.5427% 
MACQ GROUP 0.4041 1.4573 83.28% 0.3989 1.3198 1.0041% -1.5006% 
RIO TINTO  0.5096 1.8064 101.80% 0.4328 1.0481 0.7974% -1.1917% 
TELSTRA  0.1678 0.1350 13.11% 0.0738 0.5036 0.3831% -0.5726% 
CFS RETAIL 0.1145 0.3283 23.37% 0.2791 0.0000 0.0000% 0.0000% 
21STCENFOX 0.0000 0.0000 5.95% -0.0595 0.0000 0.0000% 0.0000% 
WESFARMER  0.3386 1.2064 69.96% -0.0058 -0.0247 -0.0188% 0.0281% 
INCITEC PV 0.7450 2.4273 134.75% -0.0221 -0.0336 -0.0255% 0.0382% 
SUNCORP  0.2400 0.8095 48.90% -0.0758 -0.5707 -0.4342% 0.6489% 
TOLLHOLDGS 0.3526 1.1436 66.63% -0.3388 -1.3004 -0.9894% 1.4786% 
LEND LEASE 0.3378 1.3167 75.82% -0.3470 -1.5661 -1.1915% 1.7807% 
DEXUS PROP 0.2647 0.9278 55.18% -0.2751 -1.7651 -1.3429% 2.0069% 
SYDAIRPORT 0.1330 0.1654 14.72% -0.1919 -1.9666 -1.4962% 2.2361% 
AMP  0.3436 0.9749 57.68% -0.8422 -3.1839 -2.4223% 3.6202% 
CROWN  0.2807 0.9554 56.64% -0.5838 -3.2813 -2.4964% 3.7309% 
NAT. BANK  0.2081 0.7092 43.58% -0.3012 -3.3020 -2.5121% 3.7544% 
MIRVAC GRP 0.4625 1.7058 96.46% -1.1983 -3.3267 -2.5310% 3.7826% 
STOCKLAND. 0.2189 0.8522 51.17% -0.2696 -3.5276 -2.6838% 4.0109% 
GOOD GROUP 0.5712 2.0151 112.87% -1.8577 -3.9006 -2.9676% 4.4350% 
WESTFIELDG 0.1951 0.6382 39.81% -0.3976 -4.8999 -3.7279% 5.5713% 
QANTAS  0.2990 1.1307 65.95% -1.0690 -5.8338 -4.4384% 6.6331% 
Total 0.2437 0.8548 55.10% 0.1386 43.3260 100.0000% 100.0000% 
 
 
 
 
 
 
 
So, why does the risk weighted alpha index perform better? It intends to weight stocks that 
have stable and increasing returns with lower volatility, which is ideal for a passive index. 
Based on the risk weighted alpha (see table above), some of the stocks with negative risk 
weighted alphas should not be part of the ASX50 index for this sample period as they have 
substantially underperformed. 
Ideally, an index should have stocks that represent an efficient portfolio, which means that 
other portfolios should not have a higher return or lower risk than them. As a result, it seems 
that the price or market cap weighted index may not perform as well as the risk weighted 
alpha index within this sample period (2nd January 2002 – 31st December 2012), as the 
risk weighted alpha index has lower risk and higher return than the ASX50 index. Effectively, 
the risk weighted alpha index should only have long positions, as these stocks would have 
the highest risk weighted alphas. However, as this thesis was comparing the ASX50 index 
weights with the risk weighted alpha index method, based on the risk weighted alphas it 
seemed that some stocks did not provide sufficient return in relation to their risk 
unsystematic risk. The risk weighted alpha index is designed to be a long only or long/short 
index and is based to improve investments into stocks with increasing returns and low 
volatility. While, we have intended to develop the risk weighted alpha index as a passive 
indexation method, regardless, it is possible to use this method in high frequency or 
algorithmic trading as this method automatically calculates risk weighted alphas for each 
stock at every time the weights are recalibrated.  
7.4 Conclusion 
This thesis has introduced the risk weighted alpha (RWA) indexation methodology for 
index/portfolio construction. It argues that stocks with superior risk weighted alpha will have 
lower volatility and increasing returns. Risk weighted alpha is calculated as Jensen’s Alpha 
divided by the standard deviation of the stock. Analysing the stocks that comprise the ASX50 
index and re-weighting these stocks based on the risk weighted alpha indexation method, 
it was seen that the risk weighted alpha index provided nearly five times the return with 
approximately the same systematic risk as the ASX50 index and it is less volatile than the 
treynor’s square and appraisal ratio indexes through the duration of 2nd January 2002 – 
31st December 2012. 
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C H A P T E R  E I G H T  
SUMMARY, LIMITATIONS & SUGGESTED EXTENSIONS 
8.1 Summary 
Alternate equity indexation methods have been introduced over the past decade and have 
challenged the thought that market capitalization and price weighted indexes are the most 
efficient index methods. This thesis reviews existing indexation methods and introduces the 
Risk-Weighted Alpha method. As a result this thesis has been structured in the following 
manner:  
Chapter 1 – this chapter provides an introduction to this thesis and provides the motivation, 
research question and structure of this thesis; 
Chapter 2 – provides a literature review and discusses the methodology to be used in this 
thesis; 
Chapter 3 – develops the Risk-Weighted Alpha (RWA) indexation method and applies it to 
the Dow Jones Industrial Average index to show that the RWA index provides a higher return 
with a lower level of index volatility than the existing DJIA index; 
Chapter 4 – extends the Risk-Weighted Alpha index to identify the most efficient Chinese 
companies listed on the HengSeng index; 
Chapter 5 – extends the Risk-Weighted Alpha index method to apply it to the NASDAQ index 
and shows that this RWA index outperforms the existing NASDAQ index; 
Chapter 6 – extends the Risk-Weighted Alpha index to apply it to an Emerging Markets index 
(in this case the Indian BSE Sensex index) to prove that the RWA index provides for higher 
return and lower volatility – especially noticing that emerging markets are known for higher 
returns but also higher volatility; 
Chapter 7 – extends the Risk-Weighted Alpha index to apply it to a developed market index 
(in this case the Australian ASX50 index). Additionally, it develops index methods using two 
portfolio performance attribution methods (Treynor’s square/measure and Appraisal ratio) 
to see if these methods outperform the RWA and market capitalization index methods. 
However, the RWA index outperformed all these methods. 
Chapter 8 – provides a summary of the thesis, limitations and new avenues for extending 
this research.  
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8.2 Contribution to knowledge 
This thesis analyses equity index methods and introduces a new index method called the 
Risk-Weighted Alpha index method that intends to increase alpha and reduce volatility. 
Efficient indexes or portfolio should usually have lower volatility (reflecting greater stability 
in prices) and increasing returns over time. This thesis therefore contributes to knowledge 
in the following manner: 
1. Develops an alternate indexation methods called Risk-Weighted Alpha that is 
expected to provide for a higher return and lower volatility. 
2. Applies this method to Technology and Emerging Markets indexes to show how 
such a method can improve returns while reducing volatility. 
3. Uses Performance Attribution methods (Treynor’s square/measure and Appraisal 
Ratio) to develop an alternate indexation method. 
8.3 Limitations of this research 
The following limitations exist in relation to the research undertaken in this thesis: 
1. Statistical model limitations: the Risk-Weighted Alpha index method only looks 
at maximizing alpha and minimizing stock price volatility. There are other factors 
that cause the stock price to move and these cannot be explicitly included in this 
model. 
2. Portfolio Construction limitations: Portfolio theory intends to increase return and 
reduce risk and the intent of the Risk-Weighted Alpha is to perform the same 
task while utilizing alpha compared to other systematic and unsystematic risk 
factors. These other factors are not explicitly included in the construction of the 
Risk-Weighted Alpha index method.  
3. Data Limitation: Data has been used from the Reuters Tick History database for 
the duration 2003-2012 due to limitations in getting any other suitable data for 
the out of scope testing of the Risk-Weighted Alpha model. 
4. Behavioural Baises: The Risk-Weighted Alpha model does not incorporate any 
behavioural biases, for example, size, book-to-market, momentum, and liquidity 
effects that may be considered in the Fama-French, Carhart or other models. 
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5. Inclusion of Transaction Costs: The Risk-Weighted Alpha model does not include 
transaction costs and it does not rebalance the model in this thesis. The main 
reason for not introducing this change is that the thesis was to setup a base 
model to identify the relationship between alpha, idiosyncratic volatility and stock 
price change. The RWA model wanted to find out if this would allow us to identify 
stocks that would outperform over the long-run. Transaction costs and other 
factors could then be included in the extension of this base model. 
6. Development of a basic Risk Weighted Alpha indexation method: this thesis has 
intended to develop a basic risk weighted alpha indexation model based on 
standard finance models, for example, Jensen’s alpha. The only major extension 
that the risk weighted model has used is to include country risk. Any further 
extension has been out of scope for this thesis. 
8.4 Possible applications of this research 
Risk-Weighted Alpha indexation is used to develop passive indexes that will provide higher 
returns with lower volatility. As a result, this method has the following applications: 
1. Risk-Weighted Alpha index method can possibly be extended for use in 
Algorithmic or High Frequency trading; 
2. Risk-Weighted indexes can be setup by Index providers like Standard & Poors 
and MSCI and Exchange Traded Funds (ETFs) can be setup to trace these RWA 
indexes as a method for passive investing; and 
3. Risk-Weighted Alpha index method can also be used to develop optimal portfolios 
by fund managers for investors that prefer low volatility stocks while providing 
higher returns than the market capitalization or price weighted indexes. 
Risk-Weighted Alpha indexation can be used to develop long/short positions in a portfolio 
and could potentially be used for pairs trading and statistical arbitrage. 
8.5 Suggested Extensions 
The possible extensions of this model are as follows: 
1. Risk-Weighted Alpha index method can be extended in a way that this model can be 
used for active portfolio management using statistical arbitrage, algorithmic trading 
or high frequency trading; 
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2. Risk-Weighted Alpha index method can easily be developed to apply to commodity, 
bond, credit default swaps, foreign exchange, derivatives, volatility (stock, bond, 
options or currency), momentum and other indexes. 
3. Risk-Weighted index method can be extended to understand the difference between 
positive and negative variance, where positive variance supports the RWA method 
and vice versa; and 
4. Risk-Weighted Alpha index method can also be used to develop optimal portfolios 
and additional research on how the RWA method can extend the development of 
indexes and optimal portfolios will be useful. 
5. Risk-Weighted Alpha index can be used to analyse mispricing between components 
of a portfolio based on the risk-weighted alpha of each component. Existing pricing 
models derived from CAPM use beta as the measure to identify mispricing. However, 
every asset also has unsystematic risk or alpha return that is not explained well by 
beta. As a result, risk-weighted alpha may help identify mispricing based on the risk-
weighted alpha measure. 
6. Risk-Weighted Alpha index method can be extended to include additional behavioural 
factors or other factors including those specified by the Fama-French and Carhart 
models. 
7. Risk-Weighted Alpha index can be compared against other alternative indexation 
methods like fundamental, risk based and equal weighted indexation methods. 
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